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INTRODUCTION 


Thig manual is one of the R-3825-series tech- 
nical manuals prepared to provid: official 
Rocketdyne field support documentation for the 
operation and maintenance of the J-2 Rocket 
Engine, Part Number 103826, Serial Numbers 
J-2046, J-2056, J-2062, J-2083, J-2087, 
J-2095, J-2103, J-2104, J-2107, J-2126 
through J-2130, J-2132, J-2135 through J-2147, 
and J-2149 through J-2152, and its related 
ground support equipment, designed and 
manufactured by Rocketdyne Division, 
Rockwell International, 6633 Canoga Avenue, 
Canoga Park, California 91304, The 
information in these manuals was prepared 

by Logistics Product Support Department of 
Rocketdyne. 


The manuals are used to best advantage when 
each manual is current and complete (see 
figure 1) and the rurpose and scope of each 
manual is known. The manuals in this series, 
and the nature of the data each provides, are 
found in the contents and support function chart. 


—— a 


1. J-2 MANUALS--THEIR SUPPORT FUNC- 
TIONS. 


The contents anc support function chart lists all 
J-2 series technical manuals, describes the 
support function of each manual, and lists the 
section tithes of each manual. The chart also 
explains how the technical data in each manual 
relates to the support of the engine and its 
rround support equipment throuphout a normal 
engine flow, as well as during unscheduled 
maintenance tasks. Information appearing in 
one manual i3 not duplicated in another. Thus, 
information on the description, operation, and 
maintenance of ground support cquipment is in 
R-3825-5. However, the instructions for serv- 
icing the engine using ground support equipment 
are in R-3825-3 and R-3825-18. 


— 


Manual Contents and Support Function Section and Title 
R-3825-1 This manual contains a description and theory I Description and Operation 
J-2 Rocket of operation of the engine, its systems, and H 
Engine Data its components; nass properties and design through 

load criteria, including engine weight, gim- vo Deleted 
baled mass, center of gravity, and moment VI =s- Performance 
of inertia for the basic engine and its IX Mass Properties and 
accessories; and customer connections. Design Load Criteria 
Xx Electrical System Interface 
Data 
XI Mstrumentation Systera 
Interface Data 
XII Customer Connections 
R-3825~-1B This manual contains authorized field oper- I Operating Requirements 
J-2 Rocket ating requirements that affect flight engines rf General Requirements 
Engine during their normal flow from engine receipt HI Operating Procedures 
Operating through vehicle launch, and those procedures 
Instructions recommended by Rocketdyne that support 
Supplement these requirements most effectively. All 


specific and general requirements for activi- 
ties to be performed and acceptability criteria 
for these activities are incivded along with 

the limits, special constraints, safety pre- 
cautions, and correct sequences required to 
satisfactorily accomplish the activities. 
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Contents and Support Function 


This manual] vontains requirements 
and procedures for handling; com- 
ponent removal and installation: 
cleaning; post-maintenance test 


requirements; the safety pre- 


cuutions to be observed; and in- 
formation on the tools, materials, 
clectrical power, and pressurizing 
agents necessary to perform the 


tasks. 


This manual contains requirements 


and procedures for component 


bench testing and repair; the safety 
precautions to be observed; ana 
information on the tools, materials, 
electrical power, and pressurizing 
agents necessary to perform the 


tasks. 
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Section and Title 


General Maintenance and 
Repair 

Handling: 

Component Removal and 
Installation 

Post-Maintenance Test 
Requirements 

Preparation of Components 
Handler Equipment for Use 

In- Place Tube Welding 


Air Filler Valve 

Armored Harness 

Augmented and Gas 
Gencrator Spark Igniter 
Cables 

Electrical Contrci Assembly 

Flight Instrument..tion 
Packages 

Fuel Turbopump 

Heat Exchanger 

Helium Fill Check Valve 

Ignition Detactor Probe 

Insulation 

Integral Hydrogen-Helium 
Start Tank 

Mainstage OK Pressure 
Switch 

Oxidizer Turhopump 

Purge and Seal Drain Check 
Valves 

Solenoid Valves 

Start Tank Discharge Valve 

Start Tank Refill Check 
Valve Manifold 307&99-41 

Start Tank Support and Fill 
Valve 

Thrust Chamber 

Transducers 

Vent Port Check Valves 
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Manual 


R-3825-4 

J-2 Rocket Engine 
Illustrated Parts 
Breakdown 


R-3825-5, 

Volume I 

J-2 Rocket Engine 
Ground Support 
Equipment Mainte- 
nance and Repair 


R-3825-5, 

Volume II 

J-2 Rocket En- 
gine Ground 
Support Equipment 
Maintenance and 
Repair 


Contents and Support Function 
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This manual contains related illus- 
trations and columnar listings of 
all parts of the engine that ean be 
replaced at field sites as deter-~ 
mined by the maintenance concept; 
definitions and designations of 
source, maintenanee, repairability, 
interchangeability, and usable-on 
eodes; information pertaining to 
retrofit modifications; identifi- 
cation of next higher assemblies; 
and identification of reference 
designation numbers. 


This manuai contains a description 
of engine servicing, handling, and 
test equipment; procedures for 
performing maintenance and check- 
out tasks; and inspection and mainte- 
nance requirements tables. 


This manual contains a description 
of engine servicing, handling, and 
test equipment; procedures for 
performing maintenance and check- 
out tasks; and inspection and 
maintenance requirements tables, 
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I Intreduction 

IT Group Assembly Parts List 

II] Numerical Index 

I General Maintenance and Repair 

il Thrust Chamber Throat 
Piug Kit G3120 

TH Thrust Chamber Protective 
Pad 9016705 

IV Flectrical Checkout Console 
G1037 

Vv Flight Instrumentation 
Checkout Console G1035 

VI Data Recorder Console 
G3121 

VII Engine Test Plates, 


Adapters, and Tools 
VT Extended Range Vibration 
Safety Cutoff Set G1038 


x Pneumatic Console G3106 

X Pneumatic Flow Tester 
G3104 

XI Simulator Panel 9024480-11 

XI Components Test Console 
G3107 

All Automatic Inert Gas Arc 


Welding Set G3128 

XIV Single Head Special Tool 
Kit G3127 

XV Propellant Utilization Valve 
Voltage Adjust and 
Monitoring Test Unit 
9025664 


See table of contents for this 
volume. 


vii/viii 
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USE YOUR MANUAL ONLY IF CURREWT 
AND COMPLETE 


Manuals that are not current and complete 
are not authoritative documents and are not 
ta beused. The tollowing outlines the method 
for determining whether your manual is cur- 
rent and complete. 


A. DETERMINING CURRENCY. To be sure 
that yours is the latest issue of the manual, 
referto Configuration (dentification & Status 
Report , which 1s revised monthly and lists 
the techmeal manual numbers, titles, unin- 
corporated supplements, and latest change 
or revision dates | Your manual must have 
a title page wath the same or later date than 
the date shown in the Configuration Identih- 
cation & Status Report. Your manual mest 
also include the unincorporated supplements 
listed in the Configuration Identification & 
Status Report, or if your manual is later than 
shown in the report, the unincorporated sup- 
plements listed in the Manual Data Supple- 
ment Record in your manual. If your title 
page incorporates two dates as illustrated be- 
low, compare the change Qlower)date. If your 
manual is not Current, obtain a current copy 
through your technica: manual supply system, 


24 JULY 196? 
CWANDE SQ De dT YD iGe 


B. DETERMINING COMPLETENESS. To 
be sure that your manual is complete, make 
2 page-by-page comparison of its pages te 
those listed in the List of Lffective Pages. 
The List of Effective Pages, which shows the 
change status since the basic issue or last 
revision, is found on the alphabetically let- 
tered page(s) immediately following the title 
page. All pages, except supplements, are 


listed with ther issue dates. Manual pages 
thafare dated must live the same date as that 
appearing in the List of Effective Pages for 
that page. Unchanged pages are listed as 
“original” and are not dated, 


HOW TO KEEP YOUR MANUAL, 
JP-TO-DATE 


As design changes are made to the rocket en- 
gine and ground support equipment and better 
methods of maintenance are discovered, your 
manual is periodically changed, revised or 
supplemented. The following, steps will help 
you keep your manual up-to-date: 


A. CHANGES. Undating by adding to or par- 
tially replacing existing pages is defined as 
a change. Changes can be identified by the 
change notice on the new title page. 


al 
VAISS CHANGED FaGds tUAlesipe 


a 
‘h Ob Teh CAML PAGES OF PREWIOUS DATE 


GBBe 


Tocollate a change, refer tothe Filing Instruc- 
tions sheet issued with the manual and 1. oceed 
as follows: 


1, Remove the pages listedinthe "Remove" 
column of the Filing Instructions sheet 
from the manual and destroy them, Do 
not concern yourself with the data on the 
opposite side of the deleted page since, 
if this date is not deleted, il is replaced 
in the change package. 


2. Insert all pages listed in the 'Insert” 
column of the Filing Instructions sheet 
in sequence. Pages with a suffix letter 
are inserted in alphabetical order follow- 
ing the page withthe same basic number; 
for example, pages 3-14A, 3-14B, etc, 
follow page 3-14, 


GEN-NASA-1A 


Figure 1. How to Maintain Your Manual (Sheet 1 of 2) 
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3. If you are unsure of the status of any C. SUPPLEMENTS. Updating that author- 

page or pages, refer tothe List of Effec- izes the addition to, or alteration of, the ex- 
tive Pages and make sure your manual isting data in your manual is defined as a 
contains pages (with the corresponding Manual Data Supplement. Information an how 
cuange dates) listed in the List of Effec- tomsert supplements is found in the supple- 
tive Pages. ments. 


4. Remove manual supplements that have HOW TO KEEP ABREAST OF ‘THE LATEST 


been invorporated, CHANGES TO TECHNICAL DATA 
NOTE Changes and/cr additions to technical data 
are identified by a vertical bar (change bar) 
Incorporated supplements can be in the margin of the page adjacent to the 
determined by reviewing the newly changed data. A direct comparison between 
issued Manual Data Supplement the new (identified by the change bar) and the 
Record, old data will help you in identifying specific 


changes made. 


B. REVISIONS. Updating by replacing all 
the existing pages of a manual is defined as 
arevision. Revisions canbe identified by the 
replacement notice on the new tile page. 


MS PUBLICALION REPLACES TECHNICAL 
MANUAL H-NMAXAHN DALED 1 APRIL 1969 


To collate a revision, proceed as follows: 


1. Remove and destroy all existing pages of 
your manual except Manual Data Supple- 
ments that have not been incorporated. 


NOTE 
Unincorporated supplements canbe 
identified by reviewing the Manual 
Data Supplement Record supplied 
in the revision. 


2. Insert the new pages in your cover. 


GEN-NASA-2 


Figure 1, How to Maintain Your Manual (Sheet 2 of 2) 
x Change No. 10 - 18 August 1969 
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2. CONFIGURATION IDENTIFICATION, 


EQUIPMENT CONFIGURATION. The MD 
identification symbol and the equipment model 
designation indicate the configuration of the 
equipment and distinguish it from models in- 
corporating different changes and from basic 
models. A basic, unchanged configuration of 
the equipment has no MD identification symbol, 
MD identification symbols are added as changes 
affecting configuration are incorporated into 
the equipment. The MD identification symbol 
is stamped on the MD plate, which is mounted 
near the equipment nameplate. 


MD IDENTIFICATION SYMBOLS. ‘The MD 
identification symbol is a composite number 
representing all the changes affecting config- 
uration (MD changes) that are incorporated or 
not incorporated into the equipment. The 
symbol represents a consecutively numbered 


MD INENTIFICATION SYMBOL 


MD4X7T8X 101 


MDX69X11 


MANUAL REFERENCE 


MDY CRANGE 


THE LEFT. 


Figure 2. 


MD CHANGES INCORPORATED 


| 
MD9 Pa Ba EL i a A Ten 


MOS CRE a MAI NS FI a OF ET 


series of MD changes, Any MD change, or 
series of MD changes, not incorporated is 
represented by an "X."" Multi-digit numbers 
are underlined. Two figures torether represent 
the limits of a series of incorporated MD 
changes. Figure 2 illustrates how MD changes 
incorporated in the equipment are represented 
by the MD identification symbol, 


MANUAL REFERENCE. A reference that ap- 
pears in the manual may refer toa series of 
MD changes or to an individual MD change; for 
example, "MD9"' refers to MD1 through MD9, 
but "MD9 change" refor to the individual MD 
change 9. This latter type of reference, which 
is illustrated in figure 2, identifies separate 
sets of information required by differences in 
configuration. When an MD reference appears 
in this manual, examine the MD identification 
symbol] on the equipment to determine which 
set of information is applicable, 


MDI2 Rae Pa RN Rn an, OE 


MD12 CHANGE | | | | (cae 


NOTE; A HORIZONTAL LINE WITHIN THE CHART INDICATES THE MD 
CHANGE REFERRED TO IN THE SYMBOL OR REFERENCE AT 


GEN-63B 


MD System 
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3. CONFIGURATION CHANGES--MANUAL 
EFFECTIVITY. 


All approved ECPs (Engineering Change 
Proposals) applicable to the equipment covered 
in this volume are listed in the Configuration 
Changes--Manual Effectivity figure of the 
applicable section when the ECP is incorporated 
in the manual. This figure includes the 
associated MD or part dash number and the 
publication date of the volume in which the ECP 
was incorporated. Should an approved ECP not 
affect the data, N/A is entered in the publica- 
tion date column. GSE configuration tnformation 
and GSE serial number allocation are in R-5788, 
Saturn J-2 Configuration Identification & Staius 
Report. 


4, DA'TA BASIS. 


This volume provides the data needed to acquaint 
the user with the hardware and to enable him to 
perform the maintenance tasks dictated by the 
needs of the hardware and recommended for 
field performance by the maintenance concept 
reflected in R-8842, Maintenance and Support 
Plan for Saturn F-1, H-1, and J-2 Rocket 
Engines. Specific references to the related 
manual containing the operational data are made 
in the applicable sections. Planned maintenance 
requirement data is not intended to limit the 
level of repair of vendo. hardware when such 
repair or minor part replacement can correct 
the defect, has no detrimental effect on the 
safety or performance of the end item and its 
components, and has the concurrence of 
Rocketdyne Engineering. 
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1-1. SCOPE. This section Jescrives the heat exchanger inlet crifiec plates and/or 


purpose and use, illustrates, and provides blanking plates from the effect of gravity during 
maintenance data to support field level main- installation. As each orifice or blanking plate 
tenance of miscellaneous Luvis. is installed a retention tool clip is attached to 

the inlet manifold flange to retain the plate. The 
1-2. GENERAL INFORMATION. retention tuo) clips are removed when all plates 

are installed and are being retained by the heat 
1-3. This sectior is arranged in gn alpha- exchanger inlet filter installation spring. Clips 
numerical sequence by part number. An can be reformed and on clips made of ca: bon 
individual paragraph for cach tocl describes steel, tape can be replaced as necessary. P421 
the purpose and use ef the tool. Where appli- Tefion tape (Johnson and Johnson, Inc), cr 
cable, each of these paragraphs includes the equivalent is to be used. Instructions for the 
tasks anticipated or required fcr field level use of the orifice retention tool clip are in 
maintenance of the tool. The absence of main- R-3825~+3. 


tenance data in a pavagrapn indicates that 
maintenance is not required or anticipated fur 
the tool; however, it is possible that maintenance 
wil) be unavoidable. Such raaintonance 1s 
acceptable with concurreave of Rock -tdyne 
represcnatative, To eliminate redsate vey, 
choaning that is required for ali tools ic not 
listed ag a maintenance task. Tools must be 
cleaned, as required, in accordance with 
cleaning requirements in R-3825-5, Volume I. 
To aid in identification and gervicing, cach 
tog] is illustrated. Dimensions on these 
iNustrations are als for identification and are 
not to be used as aceeptance or rejection 


criteria. 
_ 12-5-2-55 
TION TOOL CLIP EWR-116615-1. Retention Tool Clip EWR-116615-1 


1-5. The heat exchanger orifice retention 
tuol clip (figure 1-1) is used to retain individual 
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1-6. HEAT EXCHANGER ORIFICE RETEN- 
TICN TOOL SPRING EWR -116615-2. 


1-7. The heat exchanger orifice retention tool 
spring (figure 1-2) is used to retain the heat 
exchanger inlet orifice plates and/or blanking 
plates from the effect of gravity during instal- 
lation. 
of the inlet filter and acts as a compressible 
extension that maintains pa‘essure on the 
plates, heiding them in place while the filter 
is installed. With the filter installed, the 
spring is wound through the filter screen and 
removed. Distorted coils can be reformed. 
Instructions for the use of the orifice retention 
tool spring are in R-3825-3, 


1, et IMA 


Heat Exchanger Orifice 
Retention Tool Spring EWR-116615-2 


Figure 1-2. 


1-8. STDV SWING GATE TEST PLATE 
GASKET EWR-129656. 


1-9, The STDV swing gate test plate gasket 
(figure 1-3) is used when vacuum-drying the 
engine start tank system. The gasket seals a 
test plate mounted on the start tank discharge 
valve outlet flange: the protrusion on the inside 
diameter of the gasket (inserted under the 
swing gate) holds the gate partially open. The 
test plate gasxet can be repaired (paragraph 
1-10) by cementing debonded rubber. Instruc- 
tions for the use of the test plate gasket are in 
R-3825-1B. 


The spring is wound through the screen 


4. N / 
fo 38 / 


Pe 12-5-3-57 


Figure 1-3. STDV Swing Gate Test 
Plate Gasket EWR-129066 


1-10. REPAIRING STDV SWING GATE TEST 
PLATE GASKET. 


1-11. Vield repair of the STDV swiny gate test 
plate gasket consists of cementing rubber sec- 
tions that have debonded. Cement the test plate 
gasket us follows: 


WARNING 


The following procedure specifies 
toluene which is flammable and must 
not be used near heat, sparks, or 
open flame. Ht is a toxic soivent. 
Inhalation of its vapors or prolonged 
contact with the liquid can cause 
serious injury or death. 


a. Obtain the following materials: 


(1) Commercially available abrasive cloth 
or paper of suitable prit to abrade rubber. 


(2) Toluene (Federal Specification 
TT -T-548). 


(3) Adhesive 584 (Coast Pro-Seal). 


(4) Clothy and brushes to wipe surfaces 
and apply adhesive. 


b. Abrade debonded surfaces to roughen and 
remove contaminants. Existing adhesive that is 
firmly bonded to the rubber need not be removed. 
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c, Wipe abraded surfaces with toluene, 
WARNING 


The following specifies adhesive 584, 
which is flammable and must aot be 
used near heat, sparks, or open 
flame. It is toxic. Inhalation of its 
vapors or prolonged centact with 

the adhesive can cause gerious 
bodily harm. In case of prolonged 
exposure, immediately obtain fresh 
air and wash skin with soap and 
water. 


d. Brush one thin even coat of adhesive 
(approximately 1-2 mils thick) on cach surface 
to be bonded. 


e. Allow adhesive to become tacky (adhesive 
does not adhere to finger when touched) appi ox- 
imately 30 minutes. If adhesive is allowed to 
become tack-free, wipe adhesive on one surface 
with toluene. 


f. Press surfaces firmly together and roll 
from center to edges so that surfaces adhere 
and air bubbles are removed. 


g. Allow gasket to sct a minimum of 24 
hours before use. 


1-12. AS] CHAMBER BLOCKING DEVICE 
EWR-151821. 


1-13. The ASJ chamber blocking device (figure 
L+4} is used to muffle the sound interference 
from the ASI spark igniters to he able to hear 
the GG spark igniter operate. The blocking de- 
vice is manually held against the ASI chamber 
port to muffle the sound coming from the ASI 
spark igniiers. The tip can be replaced as 


necessary. IJnstructions for the use of the 
blocking device are in R-3825-1P. 


72.00 6,00’ 
_ 


2.00" DIA 


NE 
12-5.2-58 
Figure 1-4, ASI Chamber Blocking 
Device EWR-151821 
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1-14, FLUID LEVEL EWR-151822., 


1-15. The fluid level (figure 1-5) is used when 
leveling the engine during use of the engine 
lowering systems in Engine Components Install- 
ers G4071 or G4072. The level is placed on the 
oxidizer dome and used as a reterence to level 
the engine in the x and z axes. Instructions for 
the use of the level are in R-3825-~3. 


F2 5+2-59 
Figure 1-5. Fluid Level EWR-151822 
1-16. MRCY AND GG yaaE DRYING AND 


LEAK TEST KIT b 
1-17. The MRCV and GG valve drying and leak 
test kit EWR-230094 consists of universal fitting 
housing EWR- 168312, universal fitting bolt 
EWR-168313, one O-ring MS287'78-5, and one 
O- ving AN6227-8 (figure 1-6), The kit is used 
when vacuum-drying the gas generator valve 
and the mixture ratio control valve linkage 
cavity. The fitting replaces the gas generator 
valve and the mixture ratio control valve vent 
port check valyes, and a vacuum pump attached 
io the universal fitting housing dries the valves. 
Minor thread damage can be corrected by chas- 
ing threads with a 7/16-20 UNF-3A die, Minor 
damage and scratches ca. be removed from 


sealing surfaces by polishing, Instructions for 
the use of the kit are in R-3825-1B. 


O-RING 
MS2977B-5 


O-RING 
ANS227-B 


12-§-2-60A 


Figure 1-6. MRCV and GG Valve Drying 
and Leak Test Kit EWR-230094 


R-3825-5 


Section I 


Volume 


1-18. TAPE INSTALLATION NEEDLE 
EWR-172554. 


1-19. The tape installation needle (figure 1-7) 
is used as an aid in routing tape behind and 

around the fuel bleed line and bracket when in- 
sulating these items. The tape is threaded 

through the eye of the needle, and the neerlle is 
then used to guide and route the tape. Instruc- 
tions for the use of the needle are in R-3825-3. 


Figure 1-7. Tape Installation Needle 
EWR-172554 


1-19A. ADAPTER SET EWR-181886. 


1-19B. The adapter set (figure 1-7A) is used to 
test the start tank vent-and-relief valve. The 
set can test three start tank vent-and-relief 
valve control line configurations. The three 
configurations are a new valve, and valves 

that have been removed once or twice with the 
control line cut and shortened with each 
removal. Minor thread damage can be corrected 
by chasing the threads, and damaged anodized 
coating can be repaired (refer to repairing 
chemical film in R-3825-5, Volume I). 


HOUSING EWR1B14B9 
PACKING MS28774-4 


NUT EWR897080 
RETAINER 9022768 


NUT NASSTO9CSW 
(4 REQD) 


BOLT NAS1005-44 


WASHER MS15795-612 {4 REQD 

{2 REQD) WASHER 
RD153-5004-0005 
{4 REQD) 


NUT NAS67R.O4 
(2 REQD) 


WASHER —_ PLATE 161890 
MS15795-810 —TT.. 
(2 REQD) | re 


: } (2 REQD) 
“" BOLT NAS1004-48A 
(2 RFQD) 
i . WASHER 
Lo i a cae RD153 - 5504 - 0004 
yr — 7  @RRan) 
START TANK VENT AND REJJEF 
VALVE AND FILTER OF 
ORIGINAL LENGTH 


HOUSING FWR191889 


PACKING MS28778-4 
(REF) 


peTait A 


START TANK VENT AND RELIEF 
VALVE AND FILTER CUTOFF OX\VE 


HOUSING E 
(EF) ee \ WASHER EWR897982 


NUT EWR181888 = 7 


nN 


pera. A 


START TANK VENT AND RELIEF 
VALVE AND FILTER CUTOFF TWICE 


PACKING MS28778-4 
(REF) 


J2-§-2-105 


Figure 1-7A. Adapter Set EWR-181886 


1-5 


Change No. 17 - 25 January 1973 


Section I 


R-3825-5 


Volume I 


1-20. SPACER EWR-183366. 


1-21. The spacer (figure 1-8) ig used to hold 
the fuel inlet duct partially compressed to 
permit installation of the fuel inlet duct handler 
during removal and/or installation of the duct 
when the engine is installed in an SIVB stage. 
During removal, the duct is disconnected from 
the stage mating flange and compressed, the 
Spacer is inserted between the duct and the 
stage mating surface, and the duct is allowed 
to extend. With the spacer between the duct 
and the stage, the inlet duct is compressed 
sufficiently to install the duct handler. The 
procedure is reversed to insiall the duct. 
Instructions for the use of the spacer are in 
R~3825-3. 


Figure 1-8. Spacer EWR-183366 


1-22. TORQUE WRENCH EWR-183382. 


1-23. The torque wrench (figure 1-9) is used 
to apply the torque when installing a mixture 
ratio conirol valve vent port check valve. In- 
structions for the use of the torque wrench are 
in R-3825-3. 
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1 4° DRIVE \ 
gee 


—11 16" SOCKET 


Figure 1-9. Torque Wrench EWR-183382 
1-24. ADAPTER EWR-183647. 


1-25. The adapter (figure 1-10) is used with 
pressure test fixture T-5047149 (figure 1-36) 

to test the start tank refill check valve. The 
adapter provides the capability to seal and apply 
pressure to the open tube end of the start tank 
refill check valve. Minor thread damage can 
be corrected by chasing threads with a 

9/16-18 UNJF-3B tap. Minor damage and 
acratches can be removed from sealing surfaces 
by polishing. Corrosion must be cleaned from 
the adapter as required (refer to R-3825-5, 
Volume I). Instructions for the use of the 
adapter are in R-3825-3. 


Figure 1-10, Adapter EWR-183647 
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1-25A, PEDESTAL EWR-183649, 
WARNING 


The following specifies zine 
chromate primer, which is 
flammable and must not be used 
near heat, sparks, or open flame, 
It is toxic. Inhalation of its 
vapors or prolonged contact with 
the primer can cause serious 
bodily harm, Jn case of prolonged 
exposure, immediately obtain 
fresh air and wash skin with soap 
and water, 


1-258. The pedestal (figure 1-10A) replaces 
the casters on Engine Handler G4064 when 
engine on handler is in cocoon, The pedestal 
eliminates the tires, which are fMlammable. 
Maintain finish with zine chromate primer anid 
standard yellow GSE finish coat, 


Figure 1-10A. Pedestal EWR-183649 


1-25C. REDUNDANT TIMER ADAPTER 
EWR-220289, 


1-251. The redundant timer adapter 
EWR-220289 consists of a connector 
MS3100B20--27P with jumper wires intercon= 
necting various terminals on the connector 
(see figure 1-10B for wiring diagrams), The 
redundant timer adapter is used during unin- 
stalled engine sequence tests so that the FCA 
timer will be recorded on the oscillographs, 


a CONNECTOR MS3100E20-27F 


aes JUMPER WIRES 


J2 9-2-110 


Figure 1-10B. Redundant Timer Adapter 
FWR-220289 


1-25F, OTBV CLOSING LINE CLOSURE TEST 


KIT BWR-225308, 


1-25F. The OTBYV closing line closure test kit 
EWR-225208 consists of a test plate FWR-225307, 
a packing MS29513-012, 4 bolts RID111- 1009-3418 
4 washers 1,D153-0013-0002, and 4 nuts 

RD114- 902-0004 (see figure 1-10C), A 
streamer thal cautions removal of the test plate 
vefore firing is altached to the test plate. The 
test plate is used to perform the OTBV closing 
line tests, Irstructions for the use of the kit 

are in R-3825-15, 


NUT 


(=) 


it ~— WASHER 


@ 
Oss a TEST PLATE 
“roe A 
=~ => é 
ho HnOoOr er 
Ny, 


*STREAMER 


a 
figure 1-10C. OTBV Closing Line Closure 
Test Kit EWR-225308 
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1-25G. MOV, MFV, AND OTBV DRYING KIT 


ECV, VLE PAINE ME NE 
EWR-225309, 


1-25H. The MOV, MFV, and OTBV drying kit 
EWR- 225309 consists of one each fitting 
AN867-4J or fitting AN838-4J, nut AN924-4L, 
and O-ring MS28778-4 (see figure 1-10D), The 
kit is used to interconnect valves during vacuum- 
drying of the propellant valves and oxidizer 
turbine bypass valve. Instructions for the use 

of the kit are in R-3825-1B. 


FIITING 
ae 


eee we U-TUNG 


A2-f-2-1497 


Figure 1-10D, MOV, MFYV, and OTBV Drying 
Kit EWR~225309 


1-253. LEAK TESTING OXIDIZER FEED AND 
PURGE SYSTEMS KIT EWR-225310, 


1-25K, Leak testing oxidizer feed and purge 
systems kit EWR-225310 contains STDV drain 
line test plate EWR-194759, which is used to 
block the STDV drain line al the exhaust mani- 
fold, 4 bolts EN111-1010-3424, 4 washers 
1,0153-0012-0002, 4 nuts RD114- 1002-0004, 
and one seal 404673-13 (see figure 1~10K). 
Repair the test plate by replacing protective 
surfaces (Teflon tape}; as necessary. Use 
Permacel P422 tape (Johnson and Johnson, Inc) 
or 549 plastic film (Minnesota Mining and Mfg), 
3.5 mil thick. Instrurtions for the use of the 
kit are in R-3825-1B. 
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Figure 1-10E. Leak Testing Oxidizer Feed 
and Purge Systems Kit EWR-225310 


1-26, FOLDED FIBERGLASS GUIDE 
EWR- 680983, 


1-27, The folded fiberglass guide (figure 1-11) 
is used age an aid in routing tape behind and 
around the fuel bleed line and bracket when 
insulaling these itenis. The guide provides a 
nonadhering surface that prevents the tape from 
adhering to itself until it is properly positioned 
whereupon the guide is removed. Instructions 
for the use of the adapters are in R-3825-3, 


12-5-2-61 


Figure 1-11, Folded Fiberglass Guide 


EWR- 680983 
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1-28, ADAPTER EWR-828272-1 AND 
EWR-828272-2. 


1-29. The adapters (figure 1-12) are used when 
proof-testing the engine lowering systems con- 
tained in Engine Components Installers G4071 
and G4072. The adapters provide the capability 
of attaching the lowering systems to the proof- 
test weight. Instructions for the use of the 
adapters are in R-36238-5. 


ADAPTIL[E 
EN R-H2d 272-1 


~ADAPTER 
EWR-o2H272-? 


Figure 1-12. Adapter EWR-828272-1 
and EWR-828272-2 
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1-30. SPLIT BARREL (FUEL) EWR-915725. 


1-31. The split barrel (figure 1-13) is used 
with top plate EWR-915726 to protect the fuel 
turbopump from damage and/or contamination 
when removing or installing the fuel inlet duct. 
With the fuel inlet duct disconnected and com- 
pressed to clear the turbopump inducer, the 
split barrel is assembled on the turbopump 
inlet flange forming a barrier around the in- 
ducer. Damaged chemical film (refer to 
R-3825-5, Volume I) can be repaired and minor 
thread damage can be corrected by chasing 
threads with a 3/8-24 UNF-3B tap. Instructions 
for the use of the split barrel are in R-3825-3. 


me ii — 5-716 RITYP) 


= 
Sie Tie 


Figure 1-13. Split Barrel (Fuel) 


EWR-915725 
1-32. TOP PLATE (FUEL) EWR-915726. 
1-33. The top plate (figure 1-14) is used with 


split-barrel (fuel) EWR-915725 to protect the 
fuel turbopump from damage and/or contam- 
ination when removing or installing the fuel 
inlet duct. After the split-barrel (fuel) is 
assembled on the turbopump, the top plate is 
attached to the top surface of the split-barrel 
to prevent objects frou. entering and damaging 
or contaminating the turbopump. Minor thread 
damage can be corrected by chasing threads 
with a 10-32 UNF-35B tap. Instructions for 
the use of the tup plate are in R-3825-3. 
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11-2 2 DIA 


Figure 1-14. Top Plate (Fuel) EWR-915726 


1-34. SLIDE SHEET (FUEL AND LOX) 
EWR-915729. 


1-35. The slide sheet (fipure 1-15) is used to 
protect surfaces that have relative movement 
when removing or installing the fuel or oxidizer 
inlet ducts. After protective devices are in- 
stalled on the inlet duct and the turbopump, the 
slide sheet is nlaced between the two components 
to provide protection from damage due to 
accidental contact. Instructions for the use of 


the slide sheet are in R-3825-3. 


Se 64° 


~x 
, 


, 


J2-542-68 


Slide Sheet (Fuel and LOX) 
EWR-915729 


Figure 1-15, 
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1-36. TORQUE ADAPTER F'V¥R-937278. 


1-37. The torque adapter (figure 1-16) is used 
to torque the pressurizing valve core. Corro~ 
sion must be cleaned from the torque adapter 
as required (refer to R-3825-5, Volume I). 
Instructions for the use of the torque adapter 
ace in R-3825-1B. 


-_——< 
Stet E 


(a) 1-3/4" 
(b} 3-1/8 


fa) EWR-937279-1 
(b) EWR-937278-2 


Figure 1-16. Torque Adapter EWR-937278 


1-38. BOTTOM PLATE (LOX DUCT) 
EWR-972056. 


1-39. The bottom plate (figure 1-17) is used 
when removing or installing the oxidizer inlet 
duct to protect the oxidizer inlet duct outlet 
flange. The bottom plate is mounted on the 
outlet flange of the oxidizer inlet duct to pro- 
vide a physical barrier to aid in preventing 
damage to this surface. Minor threed damage 
can be corrected by chasing threads with a 
5/16-24 tap. Instructions for the use of the 
bottom plate are in R-3825-3. 


1-8 Change No. 15 - 25 June 1971 


R-3825-5 
Volume II 


Figure 1-17. Bottom Plate (LOX Duct) 
EWR-972056 


1-40. BOTTOM PLATE (FUEL DUCT) 
EWR-972057. 


1-41. The bottom plate (figure 1-18) ig used 
when removing or inatailling the fuel inlet duct 
to protect the fuel inlet duct outlet flange. The 
bottom plate is mountec on the outlet flange of 
the fuel duct to provide a physical barrier to aid 
in preventing damage to this surface. Damaged 


anodized surface can be repaired (refer to 
repairing chemical film in R-3825-5, Volume I). 
Instructions for the use of the bottom plate are 
in R-3825-3. 


12.00" DLA 


KO} 8- ye DIA 


Figure 1-18. Bottom Plate (Fuel Duct) 
EWR-972057 
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1-42. TEST FIXTURE KSC-J2-R066967. 


1-43. The test fixture (fysure 1-19) is used 
when testing: the oxidizer turbopump primary 
seal drain line burst diaphragm for leakage. 
The test fixture is attached to the drain line, 
the ambient pressure within the line down- 
stream of the burst diaphragm is lowered by 
the use of the bulb, and the area sealed by 
closing the valve. Any leakage past the burst 
diaphragm will be reflected by movement of the 
test indicator pin. Replace seals and refinish 
or repiace sealing surfaces as necessary to 
maintain an acceptable leak-free condition. 
Minor thread darmage can be corrected by 
chasing thi eads with an 8-32 NC-3B tap. In- 
structions for the use of the test fixture are 
in R-3925-1B. 


INDEX NO. PART NO. DESCRIPTION 

NOP N VALYVEL 

9025825 TYGOh TUBE 

AN737-TW48 CLAMP 

561252 HIGH-PRESSURE 

[MODIFIED RELIEF VALVE AODY 

KOPN K SPACER 

HOP N SPACER 

NOPS DIAPHRAGM 

AN5070832R4 g SCREW 

551960 HIGH-PRESSURE 
HELIER VALVE SEAT 


hOPN SPRING 

NO PN INDICATOR PIN 

NOP N TUBE 

NOP SN ADAPTER 

24 HYDHOMETER AULB 
32-5-2-71 


Figure 1-19. Test Fixture 
KSC-J2-R066967 


Section I 
Paragraphs 1-42 to 1-45 


1-44. SPARK IGNITER CABLE GAS SAMPLE 
BOTTLE RL681 000. 


1-45. The spark igniter cable vas sample 
bottle (figure 1-20) is used when a spark igniter 
cable is discavered overpressurized (30 psig 

or greater). The sample bottle is evacuated 
and attached to the overpressurized cable, and 
a sample of the pressurizing gas is transferred 
to the sample bottle and analyzed. Replace 
seals and refinish or replace sealing surfaces 
as necessary to maintain an acceptable leak- 
free conditioy.. Minor thread damage can he 
corrected by replacing the defective part. Tape 
must be applied (Method I, R-3825-5, Volume 1) 
to male tapered pipe threads when replacing or 
reinstalling parts. Instructions for the use of 
the gas sample bottle are in R-3825-1B. 


INDEX BO. PART NO. DESCRIPTION 
ANO29-45 CAP 

ANH16-48 NIPPLE 
*N510-28 (ate) COUPLING 
V13%-7 gs NEEDLE VALVE 
garg? GAS CYLINDER 
ANGI2 ts RUSHING 
ANKLG-25 NIPPLE, 

ANI29 25 CAP 


(al HEPUBILIC MEG CO. 
(hk) VAN WATERS AND ROGERS INC. 
(co) OR EQUIVALENT. 


Figure 1-20. Spark Igniter Cable Gas 
Sample Bottle RL681000 


Change No. 15 - 25 June 1971 1-9 


Section I 
Paragraphs 1-46 to 1-51 


1-46. SEAL PILOT T-5024739, 


1-47. The seal pilot (figure 1-21) is used to 
guide the fuel turbopump turbine seal onto the 
fuel turbopumnp turbine ring. The lip at the 
large diameter end alines the seal pilot with the 
turbine ring. The turbine seal is then pushed 
over the tapered smooth outer surface of the 
pilot onto the turbine ring. Instructiona for the 
use of the seal pilot are in R-3825-3. 


INDEX hO, DLTAIL NO, DESCRIPTION 


1 SEAL PILOT 
PLATE 
CONTAINER 


(a) ITEM NOT ILLUSTRATED. 
J2-6-2-73 


Figure 1-21. Seal Pilot T-5024739 
1-48. SPECIAL SOCKET T-5026253. 


1-49. The special socket (figure 1-22) is used 
to torque the oxidizer turbopump bearing nut. 
When cleaning this tool, note that it contains a 
presz-fit Teflon insert, and use the appropriate 
cleaning procedure. Instructions for the uge of 
the special socket are in R-3825-3. 


INDEX NO. DETAIL NO. DESCHIPTION 
1 WELD ASSEMBLY 
: PLATE 


CONTAINER 


fa} ITEM NOT ILI USTRATED. 


J2-5-2-74 


Figure 1-22. Special Socket T-5026253 
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1-50. PRESSURE TEST FIXTURE T-5029429, 


1-51, The pressure test fixture (figure 1-23) ig 
used to test the helium fill check valve. The 
test fixture is aasembied on the valve and pro- 
vides the capability to seal and apply pressure 
to the open tr’se ends of the valve. Minor thread 
damage can be corrected by chasing the threads 
with an appropriate size tar or die. Minor 
dan.age and scratches can be removed from 
sealing surfaces by polishing. Instructions 

for the use of the adapter are in R-3825-3. 


SS 
aS ¢ 
NO 6 
i" 


19,12,13 


0, 


TYPICAL 
TYPICAL 


INDEX NO. DETAIL NO. QTY DESCRIPTION 
CRES PIPE 

TEFLON O-RING 
TEFLON O-RING 
TEFLON O-RING 

END PLATE 

END PLATE 

END PLATE 
PRESSURE ADAPTER 
PRESSURE ADAPTER 
PRESSURE ADAPTER 
NIPPLE (AN816-4-4C) 
NIPPLE (AN816-6-6C) 
NIPPLE (AN916-8-6J) 
NUT (M520500-624) 
WELD ASSY 

BOLT (NAS{006- 70A) 
CRES PIPE 

PLATE 

CONTAINER 


Ga OU eo A oe 


Dm eh ROW NN M8 VN 


(a) ITEM NOT ILLUSTRATED, 


32-5-2-100 


Figure 1-23. Pressure Tesi Fixture 
T-5029429 
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1-52. TORQUE TOOL T-5033142. 


1-53. The torque tool (figure 1-24) is used to 
prevent the fuel turbine wheel stuas from rota- 


ting when removing or installing nuts that secure 


the second-stage turbine wheel. The welded 
assembly engages the nut to be removed, and 
the socket with the extension is inserted into 
the hollow welded assembly to engage the stud. 
The extension and socket is maintained station- 
ary to hold the stud, while the welded assembly 
is rotated, when removing or installing the 
nuts. Instructions for the use of the torque 
tool are in R-3825-3. 


INDEX NO DEI AIL NO. DESCRIPTION 
1 201 WELD ASSEMBLY 
2 205 EXTENSION 

3 20% SOCKET 

2065) PLATE 

207" CONTAINER 


(al ITEM NOT IT.LUSTRATED, 


12-3-2-75 
Figure 1-24. Torque Tool T-5033142 


1-54. CHECK TOOL T-5033143. 


1-55. The check tool (figure 1-25) is used to 
check the elongation of the turbine wheel studs 
when installing the turbine wheels. The check 
tool is placed adjacent to the stud tu be meas- 
ured and is used as a reference surface to 
measure stud elongation before and after 
torquing. This tool requires calibration that 
is the same as check tool 9021820 (refer to 
section XXV). Instructions for the use of the 
check tool are in R-3825-3. 


1-56. WHEEL PULLER T~-5035008. 


1-57. The wheel puller (figure 1-26) is used to 
separate the oxidizer turbopump first- and 
second-stage turbine wheels when the wheels 
are removed from the turbine. The studs and 
push rods are alternately installed in boltholes 


Section I 
Paragraphs 1-52 to 1-57 


in the turbine wheels and locked inplace with the 
locks. The base and plate are then assembled 
over the studs and secured with the wingnuts. 
Rotating the bolt into the plate applies pressure 
against the push rods causing the turbine wheels 
to separate. Minor thread damage can be 
corrected by chasing threads with a tap or die. 
The plate and the bolt are 1/2-13 thread and the 
studs and wingnuts are 5/16-18 thread. Instruc- 
tions for the use of the wheel puller are in 
R-3825-3. 


3” see 


INDEX NQ. 


DESCHIPT ION 


NUT 

LEG 

CONT AINE 
PLATE 
PLATE 
PILATE 


(a) ITEM NOT ILLUSTRATED. 


Figure 1-25. Check Tool T-5033143 


INDEX NO. DETAIL NO DESCRIPTION 
LOCK (1 ONG) 
PUSH ROD 
BASF 

DIATE 

ROLT 
CONTAINER 
PLAT tH 
WINGS UT 
WASHER 
S1UD 

LOCK (SHORT) 


Tal ITEM NO? 1 LUSTRATED. 


12-5-+2-T7 


Figure 1-26. Wheel Puller T-5035008 
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1-57A. TORQUE WRENCH ADAPTER 1-58. TORQUE WRENCH ADAPTER 
T-5038118. T-5038463, 


1-578. The torque wrench adapter (figure 
1-26A) is used when replacing the gas generator 
control valve. Instructions for the use of the 
adapter are in R-3825-3. 


3/8" 


index No, Detail No. 


Description 


Braze Asse an 


1 
2 Weld Assembly 
3 Braze Assembly!€ 
Container 
109(d) Plate 

(a) Consists of details 203 and 204 brazed or 
welded. 

(h) Consists of detailg 103 and 10: welded, 

(c) Consists of details 204 and 205 trazed or 
welded, 

(d} Item not i!lustrated. 


Figure 1-26A. Torque Wrench Adapter 
T-503811d 
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1-59. The torque wrench adapter (figure 1-27) 
ig used to torque the bolts that secure the start 
tank discharge valve to the start tank. Corro- 
sion must be cleaned from the torque wrench as 
required (refer to R-3625-5, Volume J). Instruc- 
tions for the use of the torque wrench are in 
R-3825-3. 


— 


™, 
7-3/8" 


INDLSX NO. DETAIL NO DESCRIPTION 
t NONE TORQUE WRENCH 
(a) ADAPTER‘D) 
103;4) PLATE 
104° CONTAINLH 


ia) IPEM NOT ILLUSTRATED 
ib) CONSISTS OF DETAILS 101 AND 102 WELDED. 


Td-a-2-78 


Figure 1-27. Torque Wrench Adapter 
T-5028463 


1-6". TORQUE WRENCH ADAPTER 
T-5040045. 


1-61. The torque wrench adapter (figure 1-28) 
is used to torque the bolts that secure the fuel 
inlet duct to the fuel turbopump. Corrosion 
must be cleaned from the torque wrench as re- 
quired (refer to R-3825-5, Volume 1). Instruc- 
tions for the use of the torque wrench are in 
R-3825-3. 


INDEX NO DETAIL NO. DESCRIP PION 
l 101 HANDLE, , 
2 NONE SOCKET 
1ot'a) PLATS 
105/a) CONTAINESt 


fal TTEM NOT OT ILL USTRATED. 


(b) CONSISTS OF DELAILS 102 AND 103, Pra 


Figure 1-28. Torque Wrench Adapter 
T-5040045 
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1-62. TORQUE WRENCH ADAPTER 
T-5041554. 


1-63. The torque wrench adapter (figure 1-29) 
is used to torque the bolts that secure the aug- 
mented spark igniter valve to the main oxidizer 
valve. Instructions for the use of the torque 
wrench are in R-3625-3. 


jae 5-5/8 ee 


INDES SO DLETAL NO. DESCRIPTION 
1 101 PORQUE WHENCH 
a4 ADASLEN 
105") CONT ALIN ER 
106" PIALL 


42-4-2-80 


Figure 1-29, Torque Wrene' Adapter 
T-5041554 


1-04. TORQUE WRENCH T- 5044412. 


1-65. The torque wrench (figure 1-30) is used 
to torque the bolts that secure the main oxidizer 
valve to the oxidizer injector dome. Instructions 
for the use of the torque wrench are in 

R-3825-3. 


oF 


[NDEN MD) DLAI NO Pele CHU) TON 
1 104 ADATLBH (1-1/2 IN.) 
2 102, ADAPEELR (3 EIN.) 
101) CON TAIS LR 
bor PLAT 
a 101 HANDLE 


GO TL EM NOT ID] USTIAT ED. 
2-5-2-41 


Figure 1-30. Torque Wrench T-5044412 
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1-66. PIN PULLER 1 -a044446, 
1-67. Tne pin puller (tizure 1-31) is used to 


pull brass plugs ttain the leak-detection ports 
When leak-testiag the pneuniitie control system, 
The pin puller enyaves the head of the brass 
plug and, usecdas an impact device, extracts 

the plug. Minor thread damage can be corrected 
by chasing (hrcads with a 1/'4-28 tap or die. 
Corrosion must be cleaned as required (refer 

to R-3825-5, Volunie 1). Instructions for the 
use of the pin puller are in R-3825-1B. 


PRX ta? PP aAlf NO 
104 
mn 
10} 
Lay EXMTINSIOW fe 1 21ND 
icin PTI Nato. 
2 1 AINL? 
VLATE 
CONTAINER 


rout! 


non ne? 


far TEE M SOL TDD UNEITATED 


Fipure 1-3), Pin Puller 1T-5044445 


1-64. WRENCH 'f-5044537, 


1-69. The wrench ‘tipure 1-92) is used to pre- 
vent rotation of the oxidizer turbopump when 
jnstalling the inducer bolt or shaft bearing nut. 
The wreneh is bolted to studs on the accessory 
drive adapter pad and cngages the second-stage 
turbine wheel stud nuts preventing turbopump 
shaft rotation. Jnstructions fur the use of the 
wrench are in R-3825-3, 
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INDEA NO DLTALL NO. iY DESCRIPTION 


l SOCKET SiT CREW 
: CONTAINER 
PLALE 
HAH 
RETAINER 
WRENCH 


tab TEOUM BOT ID LUSTRHATED. 


Figure 1-32. Wrench T-5044537 
1-70. TORGUE WRENCH ADAPTER 
T-5044632. 


1-71. The torque wrench adapter (figure 1-33) 
is user to torque the bolts that secure the anti- 
flood check valve to the heat exchanger, 
Instructions fer the use of the torque wrenca 
adapter are in R-3825-3, 


INDEX NO. DETAIL NO, DLSCRIPTION 

1 hOE JORQUE WRENCH 
i ADAT | 1 it 
1084) PLATE 

101" CONT AINEI 


GV ULEM NOT lL USTRATED 
dM) CONSISTS OF DETAILS LL AND 102, 


fe-h-2-B4 


Torque Wrench Adapter 
T-5044632 


Figure 1-33. 
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1-72. TORQUE WRENCH ADAPTER 
T-5044633. 


1-73. The torque wrench adapter (figure 1-34) 
ig used when connecting or disconnecting 

fiight instrumentation package transducers 
electrical connector. ‘The adapter is clamped 
on the electrical connector and is used as a 
lever to disconnect the connector or a torque 
wrench adapter when connecting the connector. 
Minor thread damage can be corrected by 
chasing threads with a 6-32 tap or die. Dam- 
aged rubber can be replaced or debonded 
rubber can be recemented. The same proce- 
dures for repairing STDV swing gate test plate 
gasket (paragraph 1-10) can be used for cement- 
ing debonded cv replaced rubber. Instructions 
for the use of the torque wrench adapter are in 
R-3825-3, 


INDEX SO, DETAIL HO. DESCRIPTION 
1 CAP SCREW 
? H RUBBER 
J WRENCH 
; PLATE 
CONT AINEK 


ta) 1L EM NOT ILLUSTRATED, 


J2-5+2-64 


Figure 1-34. Torque Wrench Adapter 
T-5044633 


‘14. SPECIAL TOOL (REAMER) T-5047110. 


1-75. The special tool (figure 1-35) is used to 
ream the ignition detector probe bore whenever 
interference is encountered when installing the 
ignition detector probe. Instructions for the 
uso of the special tool are in R-3825-3. 
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7-1/4" 


see 


INDEX NO. DETAIL NO. DESCRIPTION 


(b) 


\ mers REAMER 
10g(a 


PLATE 


fa) CONTAINER 


NONE 


(b) CONSISTS OF DETAILS If t AND 103. 
12-5-2-H6 


Figure 1-35. Special Tool (Reamer) 
T-5047110 


1-76. PRESSURE TEST FIXTURE T-5047149. 


1-77. The pressure test fixture (“gure 1-36) is 
used with adapter EWR-183647 (figure 1-10) to 
test the start tank refill check valve. The test 
fixture provides the capability to aecure the 
start tank refill check valve and to apply pres- 
gure to the flanged end. Minor thread damage 
can be corrected by chasing threads with an 
appropriate size tap. Use a3 /4-28 tap on the 
Pane attach holes and a 7/16 20 UNJF-3B tap 
0. che pressure port. Instructions for the uge 
of the pressure test fixture are in R-3825-3. 
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4 (TYPICAL ONE EACH PAD! 


ee START [ANB 
5 heb ll CHECK VALVE 
a tc 
a6 


33.00" 


ADAPTER EWR-£43047 
(REFER TO PARAGHADPIH 1-24) 


PADS 


INDEX DETAIL 
NO NO LY DESCRIP LION 


1 101 BASE 

2 NONE WING (4N6227-5} 

4 10s 3. PAD ee 

i 107 4 POGGLE CLAMP bi 

4 108 STEM. -. 

u 106 PAD ‘4 

7 201 UNION (ANKI5- 199) {2 s 
BK 208 O-RING (MS26778-4) : 
i] 20L ADAI'T EER 
10 102 4. SOCKET JIEAD CAP SCREM 1h, lt 


{1 4-26 x7 4) 

O-RING (Mn29719-019) 
PI UG (ANBOB-4 4) 
PLATE 

PLATE 


Figure 1-36. Pressure Test Fixture T-5047149 


1-78. STAKING TOOL T-5047359. 
1-79. The staking tool (figure 1-37) is used to 
remove and/or stake the heat exchanger filter 

retaining stud. A flange protector is installed 
on the heat exchanger intel flange and the auto- 
matic center punch used to stake the stud, or 

the stud remover, and the housing, used to re- 
move the stud, Flange protector (102) is used : 
when staking; and flange protector (105) ig used : 4.00" DIA 


when removing the stud. When staking the & 4 
thread protector is used to protect the stud INDEX NO DETAILNO. QTY DESCRIP HON 
threads from damage. Blank plates plug the iat AUTORATIC 
heat eachanjrer ceils during use of the staking CENTER PUNCH 
tool to protect the colls from contamination. ; i NEDLine PROTECTOR 
Minor thread damage (socket head cap screw ‘ 104 STUD REMOVE 
and plugs) can be corrected by chasing threads 110 ser al ale 
with a 1/4-20 tap or die. Damaged pzasketa can (5/16-18 x 1-1/4 IN } 
he replaced or debonded Teflon gasket can be M1 eae eee 
recemented (refer to cementing Teflon gaskets 105, PLANGE PIOTECIUI 
in section XXXII). Instructions for the use of ee: dae sae 

abt : - = i 1048 TEFLON GASKET 
the staking tool are in R-3825-3, hig NUT (5 16-18) 


10 14 ay PLUG 
NONE" CONTAINER 
11 109 TEFLON GASKE ! 
12 102 FLANGE PROTECTOR 
13 107 Tip 


(a) (TEM NOT ILLUSTRATED. J2-5-2-87 


Figure 1-37. Staking Tool T-5047359 
Change No. 17 - 25 January 1973 1-144/1-14B 
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1-79A. PRESSURE TEST FIXTURE T-5047377. 


1-79B. Tho pressure test fixture (figure 1-37A) 
is used to leak test air filler valves. The wir 
filler valve ig screwed fingertight into the test 
fixture and the fixture hose connected to the 
leak-detector. Minor thread damage can be 
corrected by chasing threads with 1/2-20 NF 
tap. Polishing is permitted to remove 
scratches and minor damage from sealing 
surfaces. Instructions for the use of the 
pressure test fixture are in R-3825-3. 


Index No. Detall No, Degeription 


1 102 O-ring MS20513-111 
2 101 921 CRES (1-1/4 Inet, 
MEX x 2-3/1B8 inch 
long) 
103°) Pinte 


ta) Hem not illustrated. 


Figure 1-374. Pressure Test Fixture 
T-504737% 
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1-80, SPARK IGNIFER CABLE TOOLS 1-84, POTENTIOMETER TEST CARLE 


XEO R914129 (Di THROUGH D5), 


1-81. The spork igniter cable tools (figure 
1-38) are used tu repair spark igniter cables 
§51389 and 651399. The tools provide the cap- 
ability of removing installing, and checking the 
installation of the re.aining ring, and trimming 
the grommet sleeve. Instructions for the use of 
the spark ipniter cable tools are in R-3825-3. 


ss 
“~. 
” 
5 ee 1/2" X 20/42’ 
ot 


ISDE SK WO. PARE SO) ARO UA G29 DLSCTOIP TRON 
“DI UIP COMPRESSOR 
sh UEP CHLCKOU] 

“14 ROD 

“D4 SLE NVY 

“Ih WAGIEEH ASST METER 


2-52-88 


Figure 1-38. Spark Igniter Cable Tools 
XEO R914129 (D1 Through D5) 


1-82. ENGINE LOWERING FIXTURE (PROOF 
LOAD WEIGHT SLING) XEO R923020. 


1-83. The engine lowering fixture (figure 1-39) 
is used to proof-test the cngine lowering systems 
contained in Engine Components Installers 

C4071 and G4072,) The lowering systems are ate 
tached to the fixture which dupliciutes the stare 
attach points used by the lowering systems. 
Corrosion must be cleaned as required from 
tho lowering fixture (refer to R-3825-5, 

Volume 1). Instructions for the use of the lower- 
ing fixture are in section XXXII, 


Figure 1-39. 


Engine Lowering Fixture 
XEO R923020 
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1-16 


XEO 2938830. 


1-85. The potentiometer test cable (figure 1-40) 
is used when adjusting the mixture ratio contral 
valve position indicator. The test cable is con- 
nected tc the position indicator and is used to 
apply voltajres to and measure voltages from the 
position indicator. Instructions for the use of 


the test cable are in R-3825-3, 


mevemeciremmemmarmoon’ "Tyne ( (7, N 


te BALK 


be SL LEOW 


| 


eer nnennertitciriimn | DP merece etcicnienliion: 
| ae \ 


fo 1-2 oh 


Figure 1-40. 


Potentiomeler Test Cavle 
XEO RO3e890 


1-85A, ADAPTER XEO R939108, 


1-85B. The adapter (figure 1-40A) ts used to 
intreduce a purge into the MRCYV control line 
when welding ts required on the control ne, 
Damage to the Teflon dispersion coat is nat 
cause for rejection of the adapter unlesa the 
damage catends into the base metal. Field 
repair {6 limited to replacement of damaged 
streamer or streamer attaching parts, 
Instructions for the use of the adapter are in 
R-3825-3, Volume I, 
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Q-1) 18" 
s 


NO. PART NO Qry DESCRIPTION 
XEO 11039138-7 1 SEAL (HONDED TO INDEX NO. 5) 


1 

2 RDI91-2002-1108 1 WIRE ROPE - (CABLE) 

3 28-1-C 2 SLESVE 

4 RD170-6004-0001 1 STR. MER - NYLON 

5 XEO NOI9108-3 1 TUBE (WONDED TO INDEX NO. 1) 
22-$-2-109 


“igure 1-40A. Adapter XEO R939108 
1-86. COMPARISON SLEEVES 046911, 


1-87. The comparison sleeves (figure 1-41) are 
used to evaluate the cleaning procedure used on 
Weld sleeves. ‘The weld sleeve to be used is 
visually compared to the comparisor sleeves for 
acceptability. Instructions for the use of the 
comparison sleeves are in R-3825-3, 


Figure .-41, Comparison Sleeves 046911 
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)-88. FILER TOOL 657217-11. 1-92. FIRST-STAGE TURBINE WHEEL GAGE 
88-460088. 
1-89. The fitter tool 557217-11 (figure 1-42) 1s 


used to retain K-seals when installing the helium 
tank emergency vent control valve and/or the 
helium control valve. The K-seals are held in 
place by securing the filter cool over the seals. 
The component containing the K-seals is then 
attached to its mating component, and the filter 
tool is removed before the final torque is ap- 
plied. Tape on filter tool must be replaced 
whenever tape is damaged or shows evidence o: 
the tool being used. P42! Teflon tape (Johnson 
and Johnson, Inc}, or equivalent is to be used. 
Instructions for the use of the filter tool are in 
R-3825-3, 

1-90. FILTER TOOL 558674-11, 

1-91. The filter tool 558674-11 (figure 1~42) is 
used to retain K-seals when installing the helium 
control valve filter. The K-seals are held in 
place by securing the filter tool over the seais. 
The helium control valve filter is attached to 
the helium regulator and the filter tool is re- 
moved before the final torque is applied. Tape 
on filler toot must be replaced whenever tape is 
dainageed or shows evidence of the tooi baings 
used, P421 Teflon tape (Johnson and Johnson, 
Inc), or equivalent is to be used. Instructions 
for the use of the filter tool are in R-3825-3. 


aT IBM POO 
Aiezl ot 


cme TILLER POO! 


1] 


$2-9-2-12 


figure 1-42. Filter ‘Tool 
997217-11 and 558674-11 


1-93. The first-stage turbine wheel gave 
(figure 1-43) is used to verify the correct in- 
stallation of the fuel turbine first-stage turbine 
wheel. The gage is bolted tu the turbine mani- 
fold and the slide moved to the limit of its 
travel. The amount of slide travel indicates the 
correct or incorrect installation of the turbine 
wheel. Minor thread damage can be corrected 
by chasing threads with a 1/4-28 NF-3B tap. 
Instructions for the use of the turbine wheel 
gage are in R-3825-3, 


Pp-4-2-94 


Figure 1-43, First-Stage Turbine Wheel 


Gage 88-460088 


1-94, VEN’] PORT CHECK VALVES TEST 


FIXTURE BODY 88-552026 AND PLUGS 


$8-552028, 88-552029, AND 88- “552031, 
figure 1-44. 


(See 


1-95. Tho vent port check valve test fixture 
body and plug when assembled form a leak- 
tight fixture, encasing the check valve to be 
tested. Leakage and cracking pressure of the 
check valve is then checked by applying pneu- 
matic pressure to one cnd of the fixture and 
abserving preumatic flow from the other. Minor 
thread damage can be corrected by chasing 
threads. Polishing is permitted to remove 
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Volume 


scratches and minor damage from sealing sur- 
faces. Damaged anodized coating can be 
repuired (refer to repairing chemical film in 
It-3825-6, Volume 1). Instructions for the use 
of the vent port che:k valve test fixtures are in 
R-3825-3. 


PLUG 


BODY 
BB - 02026 


Fur 3/4" Tube 
Yor 1/2” Tube 
For 3/4" Tube 


§8-552023 
48-552029 
a8-582041 


Figure 1-44, 


Vent Port Check Valve Test 
Fixture Body 88-552026 and Plugs 
88-552028, 88-552029, and 88-552031 


POWER 


rs 


CROUNT) 


Figure 1-45. 
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1-96. ENGIt’ | SOLENOID CONTROL BOX 
99-9019901. 


1-9%. The engine solenoid control box (figure 
1-45) is used for local control of engine solenoid 
valves when such control cannot be obtained 
from the stage. The control box is connected to 
a source of 28 vdc and to the solenoid valves to 
be controlled. Operation of related switches on 
the control box energizes or ceenergizes the 
solenoids. Defective components may be re- 
Placed. The electrical schemtic is shown in 
figure 1-45. Instructions for the use of the 
engine solenoid control box ave in R-3825-1B. 


1-98. VALVE RESISTANCE TEST SELECTOR 
BOX 99-9019902. 


1-99. The valve resistance test selector box 
(figure 1-46) is used when testing the electrical 
resistance of the engine solenoid control valves. 
The control valve to be tested is connected to 
the selector box with the appropriate cable sup~ 
plied with the control box. Coil and insulation 
resistance of the valve is found by connecting 
test instruments to the appropriate teat jacks. 
Defective components may be replaced. The 
electrical schematic is shown in figure 1-46. 
Instructions for the use of the valve resistance 
test selector box are in R-3825-1B. 
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INDEX NO. PART NO, DESCHIPTION 
1 NONE CONTAINER 
2 9OLOR46 TEST CADLE 
3 9019046-11 TEST CAHLF 
4 9019946-21 TEST CABLS 
5 a0-cg(b) (a) CLIP 
6 MODEL B-12 4 TRST LEAD (2 GREEN, 
1 EACH RED AND BLACK, 
(a) 12-IN. LONG) 
7 MODEL B-72 TEST LEAD (BLACK, 


72-1N. LONG) 


(b) MUELL ER ’ ELECTRIC co. 
J2-5-2-96 


Figure 1-46. Valve Resistance Test 
Selector Box 99-9019902 
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SECTION II 


GAS GENERATOR HIGH-LOW TEMPERATURE: 
CUTOFF PANEL G1047 


WARNING 


GAS GENERALOR HIGH-LOW TEMPERATURE CUTOFF PANEL G1047 MUST Bh 
OPERATED BY AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE 


EQUIPMENT, 


TABLE OF 
PARAGRAPII PAGE, 
2-1 Deseription, Leading Partiewars, 
and Contiguration Changes for 
Gas Generator High-Low Temper- 
ature Cutolf Panel, ... 1... aek 
2-2 Deseriplion . 0... ee ee 2-t 
2-4 Leading Partioulays . 0.6. 6 4. de2 
2-6 Confiyuration Chanpes--Manual 
Mifeetivity . 0 6 eee ee 2-3 


2-8 ‘Theory ol Operation of Gas 
Generator High-Low Tem - 
perature Cutoth Panel... .. 2, 2-3 
2-9 Theory of Panel Operation... . 2-3 


2-11 Theory of Component 

Operatwoll 4. aa we ae ee as 2-5 
2-12 Amphiior ZL... 0. ee ee, 2-5 
2-13 Timers 42 and 43... a5 
2-140 Low-Temperature Limi 

Swileh Ado... ee ee 2-5 
2-15) Medium-Temperacive and 

High-Temperature Limit 

Swilehes Z5 and 46,00... 2-5 
2-16 Satety Circuit... 0. fora sa. 8 Oe on ooe 


2-1. DESCRIPTION, LEADING PARTICULARS 


A‘) CONFIGURATION CHANGES FOR GAS 


ChLNERATOR HIGIH- DOW TEMPERATURE 


CUTOFF PANEL, 
2-2, DESCRIPTION, 


2-3, The pas peneralor high-low temperature 
cutoff panel (figure 2-1) is a rack-mounted 
electronic instrumentation panel, haying two 
indicator lights, three switches, and a sealable 
access cover on its front side, The panel 
mordtors the gas generator exhaust gas 
temperature during an engine hot-fire test and 


CONTENTS 
PARAGRAPH PAGE 
2-17 Mamtenanee and Repair of Gas 
Generator High- Low Tempera- 
ture Cutofl Panel yop eae ad 
2-19 Mleaning . 2... 7 ee 2-9 
2-20 Painting... . 0... 24s 2-6 
2-21 Repairing 2... 0... » 2-5 
2-22 Installing 2.0. a 2-8 
2-23 Function-Testing Gas Generator 
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nels, eek oi ad Balas 2-10 
2-25 Troubleshooting 2... 204 2-11 
2-26 Calibratings Gas Generator 
High-Tow Tomperature 
Cutoff Panel... 2-12 
2-28 Storing Gas Generator High- 
Low Poemperature Cutofl 
Panel and Componerts . 2... 3-12 
2-29 Storing Panel oo... 2-12 
2-30 Stories Components... 0... 21a 


provides an engine test cutoff signal in the event 
the monitored temperature fails to reach, ex- 
ceeds, ov falls below, preset limits. Panel 
clreuitry operation is activated by a mainstage 
sdenal initiated by engine circuitry and remains 
in operation throughout engine mainstage opera- 
tion, When the mainstage signal is received, 
the panel starts two delay timers, The panel 
Will initiate an engine test cutoff signal under 
the following conditions: (1) upon expiration of 
the 0,05 to 1.0 second timer if the monitored 
temperature has failed to reach a preset low- 
temperature (150° to 400° F) limic; (2) anytime, 
after the expiration of the 0.05 to 1.0 second 
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HIGH-LOW TEMPERATURE CUTOFF 


Fipure 2-1. 


timer and before expiration of the 0. 4 to 8.0 
seconds timer, that the monitored temperature 
exceeds a preset high-temperature (1,700° to 
2,200° F) limit; and (3) anytime, after the ex- 
plration of the 0.4 to 8.0 seconds timer, that 
the monitored temperature exceeds a preset 
medium -temperature (1, 300" to 1, 700° F) 

Hmit, Lock-in elreuits in the hish-temperature 
and medium-temperature limit switches maintain 
the cutoff condition until they are resect. Instruc- 
tions for the use of the gas generator high-low 
temperature cutoff panel are in R-3825-1B, 


2-4, LEADING PARTICULARS. 


2-5. Mounted on the front face of the panel are 
a circuit breaker, a power switch, two indicator 
lamps (DC POWER ON and CUTOFF), a lamp 
test switch, anda scalable access cover, Under 
the sealable access cover are atest ¢ itch and 
five calibration adjustments (potentic.ueters). 
Mounted on the rear of the panel is a chassis 
containing an amplifier, two timers, three 
temperature limit switches, two relays, and 
terminal boards, On the rear of the chassis are 
two electrical receptacles. See figure 2-2 for 
additional leading particulars. 


2-8 Change No, 8 - 7 Nove nber 1968 


Figure 2-2, 


J2-5-2-10 


Gas Generator High-Low Temperature Cutoff Panel 


Dimensions 7 
Height 7 inches 
Width 19 inches 
Depth 16 inches 

Weight 20 pounds (approximate) 


Power requirements 28 +2 vde 


‘Tomperature limit 
switch adjustment 
ranpres 
150" to 400° F 
1,300° to 1,700° F 
1,700° to 2, 200° F 
Timer adjustment 
ranges 


0.05 to 1,0 sec 
0.4 to 8.0 sec 


Leading Particulars-+Gas 
Generator High-Low Temperature 
Cutoff Panel 
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Approved Incorporated in 
ECP No, MD No. Manual Dated 
J2-534 MD1 29 July 1966 
J2-534 MD4 19 January 1967 
J2-535 MD2 22 February 1967 
J2-533 MD3 1 May 1967 


Figure 2-3, Configuration Changes--Gas Gen- 
erator High-Low Temperature Cutoff Panel 


2-6, CONFIGURATION CHANGES-~-MANUAL 
EFFECTIVITY. 


2-7. Modifications incorporated in this manual 


that change the configuration of the gas generator 


high-low temperature cutoff panel are listed in 
figure 2-3. All panels have MD1, MD2, and 
MD3 changes incorporated, On panels incorpo- 
rating MD4 change, potentiometer R11 is per- 
manently connected across the thermocouple 
input cirenit, This change provides safety 
circuit protection prior to expiration of the 

0.4 to 8,0 seconds timer. 


2-8, THEORY OF OPERATION OF GAS 
GENERA TOR HIGH- LOW TEMPERATURE 


2-9. THEORY OF PANEL OPERATION. 


2-10. The pas generator high-low temperature 
cutoff panel monilors the temperature sensed 
by the gas generator thermocouple throughout 
an engine test. (Soe figure 2-4 for panel circuit 
schematie,) The chromel-alumel thermocouple 
signal is sensed and proportionately amplified 
by amplifier 21, and then distributed lo cach of 
the temperature limit switches 44, 245, and 246. 
Ainplifier 41 elso provides an auxiliary output 
to a facillty temperature monitor recorder, 
Upon receiving a mainstage signal (28 vde, 
positive) from engine circuitry, timers Z2 and 
43 begin their time delay functions. Upon ex- 
piration of its delay time (adjustable from 0,05 
to 1.00 second), timer 22 relays the mainstage 
signal to temperature limit switches 24 and 26, 
Upon expiration of its delay time (adjustable 
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from 0.4 to 8,0 second), timer 273 relays the 
mainstage signal to temperature limit switch 
45 and to safety circuit relay K3. If, after the 
expiration of timer 22, the amplifier output 
voltage (gas generator temperature) has failed 
to reach the calibration setting of low-tempera- 
ture limit switch 274, the switch (Z4) will trans- 
mit a voltage to cutoff relay K2, initiating engine 
cutoff. If, after the expiration of timer 42, the 
amplifier voltage (gas generator temperature) 
reaches or exceeds the calibration setting of 
high-temperature limit switch 26, the switch 
{Z6) will transmit a voltage to cutoff relay K2 
to initiate engine cutoff. if, after the expira- 
sion of timer 243, the amplifier voltage (yas 
generator temperature) reaches or exceeds the 
calibration setting of medium temperature limit 
switch Z5, the switch (25) will transmit a 
voltage to cutoff relay K2 to initiate engine 
cutoff, Because temperature limit switches 

25 and Z6 incorporate hold-in circuits to pre- 
vent cutoff relay K2 from dropping out, remote 
reset relay K1 is provided to temporarily 
interrupt the mainstage signal and power supplied 
to the limit switches, thereby dropping relay 

K2 and resetting the switches to a noncutoff 
condition, Adjustments 22 (.05 - 1.0) and 43 
(0,4 - 8.0), located under the access co-ver, are 
provided to calibrate timers 22 and 23, re- 
spectively. Adjustments 24 (200° - 400°, or 
150’ - 400°), 25 (1300" - 1700"), and 46 

(1 700° - 2200°), also located under the access 
cover, are provided to calibrate temperature 
limit switches 24, 25, and 46, respectively, 
On panels incorporating MD3 charee, poten- 
tiometer R1O ts installed acrons the amplifier 
auxiliary output (eliminating the need to install 
the 15-ohm exterior resistor) to provide an 
adjustment for the facility temperature monitor 
recorder and to provide proper amplifier load- 
ing. Potentiometer R11 is installed across 
amplifier 41 input (thermocouple), providing 

an input loading safety circuit to prevent ampli- 
fier drift in the event of a momentary or inter- 
mittent thermocouple open ciicuit, On panels 
not incorporating MD4 change, safety circuit i 
relay K3 connects potentiometer R11 across 
amplifier Z1 input (thermocouple) only after 
expiration of timer “43, 
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Figure 2-4. Schematic--Gas Generator High-Low Temperature Cutoff Panel 
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2-11, THEORY OF COMPONENT OPERATION, 
2-12, AMPLIFIER 21. Amplifier Zlisa 
solid-state voltage amplifier. 
voltage is proportionately amplified in the 
amplifier with referenze to an integral tempera- 
ture compensating circuit, a ZERO output 
adjustment, and a GAIN adjustment. ‘The gas 
generator exhaust gas temperature thermocouple 
produces an input voltage to the amplifier 


relative to the temperature in the gas generator. ) 


Two separate outputs are provided. 


2-13. TIMERS 22 AND 23, Timer Zé 
(adjustable from 0.05 to 1.00 second) and timer 
23 (adjustable from 0.4 to 8 0 seconds) are 
solid-state time delay relays, adjusted by 
potentiometer R1 (adjustment 22 or .05 - 1.0) 
or potentiometer R2 (adjustment 23 o1 

0.4- 8,0). The timers are activated by the 
engine mainstage signal, 


2-14. LOW-TEMPERATURE LIMIT SWITCH 
24. Low-temperature limit switch Z4 is a 
solid-state electrical switch. A temperature- 
related voltage (from amplifier Z1) supplied 
through potentiometer R5 (adjustment 24, 
200° - 400°, or 150° - 400°) is monitored and 
produces an internal inhibit signal. Should the 
temperature-related voltage (from amplifier 
41) be less than cequired after expiration of 
timer Z2, the internal inhibit signal stops and 
the mainstage signal is relayed to actuate the 
cutoff relay K2. 


2-15, MEDIUM-TEMPERATURE AND HIGH- 
TEMPERATURE LIMIT SWITCHES 25 AND 
Z6. Mediun-temperature limit switch Z5 and 
igh-temperature limit switch Z6 are identical 
solid-state electrical switches, The switches 
monitor the temperature-related voltage (from 
arolifier Z1) provided by potentiometer R4 (ad- 
justment Z5 ur 1300° - 1700°) for limit switch 
25, or by potentiometer R3 (adjustment Z6 or 
1700° - 2200°) for limit awitch 26. If, upon 
timer expiration, the temperature- related 
control voltage is more than required, the 
mainstage signal is relayed to vrovide voltage 
to cutoff relay K2, A locking feature locks the 
switch until a temporary loss of power (effected 
by the remote reset or power swites.: resets the 
switch by interrupting the circuit. 


The thermocouple 
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2-16, SAFETY CIRCUIT. A safety circuit is 
provided to protect against a cutoff initiated by 
an intermittent or momemtary opening in ths 
amplifier Z1 input (thermocouple) circult. Upon 
expiration of timer Z3, safety circuit relzy K3 
connects amplifier input loading potentiometer 
R11 across the amplifier input, On panels 
incorporating MD4 change, potentlometer R11 
is connected across the amplifier input at all 
times. 


2-17, MAINTENANCE AND REPAIR OF GAS 


A NP iA Sey 


CUTOFF PANEL. 


2-18. Maintenance requirements for the gas 
generator high-low temperature cutoff panel are 
listed in figure 2-5, The figure lists the tasks 
required, when the tasks ‘.re to be performed, 
and provides paragraph references necensary 
to accemplish these task. Components of the 
panel] are identified in figure 2-6. 


2-19. CLEANING. Dirt, dust, and particles 

of foreign material lodged between electrical 
terminals can cause « malfunction during an en- 
gine test. Clean dirc, dust, and particles from 
panel with a vacuuri cleaner or by carefully using 
low-pressure gasvous nitrogen or air (10 psig 
maximum). Refer to R-3825-5, Volume I, for 
applicable cleauing procedures and safety 
precautions. 


2-20. PATNTING, Paintfront face of panel, when 
required, with semigloss enamel (TT-E-529), 
color 26440 (Federal Standard 595). 


2-21. REPAIRING. No special instructions are 
vequired for removing andinstalling components, 
except that paint and varnish must be removed from 
around boltholes toprovide an electrical bond be- 
tween components, Nefer to R-3825-5, Volume I, 
for applicable torque values. See figure 2-6 toiden- 
fly replaceable components and attaching hard- 
ware, See figure 2-7 for wirlng Information. A 
cormplete function test is required after any re- 
pair involving an electrical connection. 


2-22, INSTALJING. Requirements for in- 
stalling the gas generator high-low temperature 
cutoff panel in an instrumentation facility are 
liated in figure 2-8, 
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Requirements Reference/Remarks 


Replace or repair as necessary. (Refer 
to paragraph 2-21.) 


Inspect for loose or broken exterior 
components and electrical connectors. 


Inspect prior to function testing. Replace 
or repair, as necessary. (Refer to para- 
graph 2-21.) 


X | Every 6 months, and prior to function 
testing. 


Inspect for loose or broken interior 
components and electrical connections. 


Inspect exterior surface for: 


Cleanness Refer to R-3825-5, Volume I. 

Scratches Burnish and paint scratched area. Refer 
to paragraph 2-20, 

Paint Refer to paragraph 2-20. 


Inspect interior for cleanness. X | Inspect prior to function-testing. (Refer 
to paragraph 2-19.) 

X | Function-test panel prior to installation, 

after repair or modification, and whenever 

a m“lfunction is suspected. (Refer to 

paragraph 2-23.) 


Calibrate panel after installation, after 
function-testing, at 6-month intervals, and 
whenever thermocouple cable length is 
changed. (Refer to paragraph 2-26. ) 


Function-test panel. 


Calibrate panel. 


Replace as necessary. (Refer to paragraph 
2-21.) 


Check indicator lamps. 


a a ee ean 


Figure 2-5. Maintenance Requirements--Gas Generator High-Low Temperature Cutoff Panel 
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Figure 2-C. Exploded View--Gas Generator High-Low Temperature Cutoff Panel (Sheet 1 of 2) 
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Part 


No. Nomenclature No, Nomenclature 
1 1047 Gas generator high- 144 9025111 Bracket 
low temperature AN520-10R8 Screw 
cutoff panel AN520-10R10 Screw 
2 $1035 Timer LD153-0611-0012 Washer 
LD153-0011-0012 Washer NAS67T9A3W Nut 
NAS67T9AD6W Nut RD417 -4001-0002 Terminal board 
3 90137 Timer NAS1063B-1-2 Strip 
LD153-0011-0008 Washer AN515-4R3 Screw 
NASG679A0GW Nut MS825227-1A Strip 
4 919684 High-temperature NAS679A04W Nut 
limit switch 3020L-1~-502 Potentiometer 
LD153-0011-0008 Washer AN515-2R7 Screw 
AN515-6R6 Screw MS35337-77 Washer 
5 9019686 Low-temperature MS35649-22 Nut 
limit switch UT299 Diode 
LD153-0011-0008 Washer 760 Terminal 
AN515-6:.5 Screw AN515-4R5 Screw 
6 9019688 Terminal board MS35337-78 Washer 
9019694 Terminal board S8M3100R10SL-53P Receptacle 
9019694-11 Terminal board AN515-4R8 Screw 
AN515 -4R32 Screw LD153-0011-0006 Washer 
NAS43DD0-16 Spacer NASB79A04W Nut 
LD153-0011-0006 Washer 15 J26B1HOAS Relay 
NAS679A0D4W Nut MS35337-78 Washer 
NAS43DD0-32 Spacer MS35649 -42 Nut 
NAS43DD0-92 Spacer 16 §=RD338-0001-0004 Lampholder 
AN515-4R22 Screw RD332 -0003-0234 Lens 
7 NAS -27292T1 Relay 17 MS35059-24 Switch 
NA5-27292T7(a) Relay 18 MS25244-5 Circuit breaker 
LP153-0011-0008 Washer 19 RD41i5-3001-0001 Lampho]der 
NAS679A04W Nut RD450-2001-0001 Control 
8 CE41C500R Capacitor RD338-0001-0001 Filter 
9 91635 Amplifier RD332 -0003 -007u Lens 
AN521-10R8 Screw 20 DFSORC(TP1, TP3) Binding pest 
LD153-0011-0012 Washer 21 DF30YC(TP2) Binding post 
NASETIARW Nut 2Z DF80BC(TP4) Binding post 
100» AR2O0KL. 18S Potentiometer 23 3010L-1-200M Potentiometer 
ji ARDSKL. 15S Potentiometer 
12 ARiCKL. 18S Potentiometer 
13. = MS825089-3C Switch 


(a) Allowable alternate 


Figure 2-6, Exploded View--Gas Generator High-Low Temperature Cutoff Panel (Sheet 2 of 2) 
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Figure 2-7, Wiring Diagram--Gas Generator High-Low Temperature Cutoff Panel 
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Section Ii R-3825-5 
Paragraphs 2-23 to 2-24 Volume II 
Requirements Locatiun Remarks 


19-inch rack 
est test stand 


One length of thermo- 
couple wire 
(MIL -W -5846) 


Instrumentation room near- 


Amplifier connector to en- 
gine gas generator tem- 
perature transducer. Con- 
nector SM3106R10SL-538 


Panel is secured to 19-inch mounting 
rack with 4 screws. Refer to torque 
table in section I for applicable torque 
values, 


Weld or braze wire leads to pins at 
engine gas generator overtemperature 
transducer electrical connector, Solder 
wire leads to connector at amplifier. 


(Bendix) is used at ampli- 


fier receptacle J2, 
System ground 


Facility control and 
monitoring system 


Panel connector Ji 


Panel ground terminal Fl 


Provide facility 28 (2 vde power and 
monitoring cable to pin connections 
shown in figure 2-4. 


Figure 2-8, Installation Requirements--Gas Generator High-Low Te:operature Cutoff Panel 


2-23. FUNC TION-TESTING GAS GENERATOR 
iVGH-LOW TEMPERATURE CUTOFF PANEL. 


2-24, The gas generator high-low temperature 
cutoff pane! function test consists of test 
preparation and the adjustment of amplifier 

21, testing high-temperature limit switch 26, 
testing medium-temperature limit switch Z5, 
testing low-temperature limit switch 24, test- 
ing relays and timers, and a test-termination 
procedure. The function test provides a check 
of each component in its active (energized) 

and inactive (normal or deeneryized) mode, 

as applicable, ard must be performed in the 
order presented, The tests must be performed 
at a temperature of 75 +25° F, and personnel 
must observe all necessary safety precautions 
applicable to electrical equipment. See figures 
2-9, 2-10, and 2-11 for test equipment re- 
quired, setup of calibration test equipment, and 


2-10 Change No. i4 - 32 November 1970 


the nomenclature used in the test. Perform 

the test as specified in sections A through F 

of figure 2-12. In the event a result is not 
obtained, or an unspecified result occurs, 

refer to paragraph 2-25. Voltages obtained 

in tests are to be recorded, together with date 

of test, and kept with panel as an aid in deter- 
mining component deterioration, (Compare 
recorded voltages with values stamped in white 
on top of amplifier.) Record voitages as follows: 


2200° F = "A" vde 
2000° F = "B" vie 
1550" F = "C'' yvde 
250° F="D"' vde 


R-3825-5 


Volume I 
Part Number and 
Manufacturer Nomenclature 
None DC power supply (0-30 volts, 


100 volt-amperes) 


Model 7553-K3 or Potentiometer 
Model 8691 (Leeds 

and Northrup) or 

Model 825 (John Fluke) 


None DC variable power supply 
(0-60 millivolts with 10 ohms 
maximum impedance oufput 
and 3 milliwatts maximum 


Icad) 

Model AW (Ester- Pen recorder 

Angus), or equiva- 

lent 

None AC power supply 
(115 +5 volts, 60-cycle, 
2,400 volt-amperes) 

None Thermocouple wire 
(MIL-W -5846), premium 
grade (3-6 feet) 

None Ice water containers 
(Dewars) 

Model 803B Vacuum tube voltmeters 

(John Fluke Co) (0-35 vdc, +3% accuracy) 


Section Ii 
Paragraph 2-25 


Use 


To provide 28 vde during function 
test 


To monitor amplifier input and ampli- 
fier output recorder voltages during 
calibration and function test, 


To provide voltage input to amplifier 
during calibration test and function 
test (See figure 2-10. ) 


To monitor timer setting and output 
during calibration test and function 
test 


To provide power to recorder during 
function test 


To provide test thermocouple wire to 
amplifier during calibration test and 
function test 


To immerse thermocouple in during 
calibration test and function test 


To measure voltage and resistance 
during calibration test and function 
test 


Figure 2-9, Test Equipment--Gas Generator High-Low Temperature Cutoff Panel 


9.25, TROUBLESHOOTING. When a panel fails c. Terminate function test. Perform 
to achieve the REQUIRED RESULT during section F of figure 2-12, 
function testing (figure 2-12), a trouble analysis d. Identify probable failed component. Figure 


should be made, as follows: 


2-14 lists eachcomponent and refers to step in 


a, Consider the possibility of human error, function test in which failure might occur. The 
Review test procedure to determine that opera-~ function test (figure 2~12) provides 2 check of 
tions were accurately performed and connections each component in its active (energized) mode 
properly made, and in its inactive (normal or deenergize) 


b, Consider the possibility of test equipment 
failure. Examine test equipment to verify that 
it is performing as required. 


mode where applicable. 
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Section I R-3825-5 
Paragraphs 2-26 to 2-30 Volume II 
POTENT] OMETER 
GALVANOMETEN 
rs TO AMPLIFIER 
COPPER WIRE TO em CONNECTOR J2-B 


10 OHMS 


COPPER WIRE 


ms 0-60 MY 
POWER SUPPLY i 
FINE 
ADJUSTMENT 
TO) DATO (2 fk QD} 

K DEWAKS MUoT Gk 

Pei isE iF CTRIGALLY ISOLATED 

ADJUSTMENT FROM ONE ANOTHER 

NOTE 
‘ ON ae 
vii SILVER SOLDER JUNCTIONS 


MUST BF IN ICE BATH 


CHROMEL 


(YELLOW) TP2 


10 AM 2?LIFIER 
CONNECTOR J2-A 


Trl 


12-5. 2-4b 


Figure 2-10. Calibration Test Equipment Setup--Gas Generator High-Lov Temperature Cutoff Panel 


e. Perform a continuity check of connections 
and wiring associated with probuble failed com- 
ponent, (See figures 2-7 and 2-4.) Repair con- 
nections and wiring as necessary. 


f. Repeat function-test, If failure is repeated, 
replace probable failed component, 


2-26, CALIBRAT:NG GAS GENERATOR HIGH- 
LOW ‘TEMPERATURE CUTOFF PANEL, 


2-27. Calibration of the gas generator high-low 
temperature cutoff panel consists of adjusting the 
timers and temperature limit switches to time 
and voltage values that represent time and tem- 
perature limits specified in R-3825-1B,. See 
figure 2-15 for te:aperature and voltage calibra- 
tion equivalents. See figures2-9, 2-10, and2 -11 
for test equip nent required, setup of calibration 
test equipment, and the nomenclature used in the 
calibration procedure, Calibration must be per- 
formed at 2. temperature of 75 125° F, and per- 
sonnel must observe all necessary safety pre- 
cautions applicable to electrical equipment, 
Calibrate the panel as specified in figure 2-16, 


2-28, STORING GAS GENERATOR HIGH- LOW 


TEMPERATURE CUTOFF PANEL AND COM- 
PONENTS. 


2-12 Change No, 14 - 12 Noveraber 1970 


2-29, STORING PANEL. Prepare gas generator 
high-low temperature panei for storage as follows: 


a. Clean panel and components. (Reter to 
R-u825-5, Volurne I. 


b. Install protective covers on electrical 
connectors. 

ce. Wrap panel with greaseproof barrier material 
(MIL-B-12), Grade A), or equivalert, and seal 
wrapping to protect panel from dust, 
2-30, STORING COMPONENTS, Prepare com- 
ponent that is separated from gas gencrator high- 
low temperature panel for storage as follows 
(as applicable): 


a. Remove any excess solder from component 
terminals, 


b, Clean component, 
Volume 1, 


Refer to R-3825-5, 


c. Install protective cover on electrical 
connector. 


d. Wrap componert with greaseproof barrier 
material (MIL-B-121, Grade A), or equivalent, 
and seal ends. 


e. Identify wrapped component and place in 
a plastic bag. Seal bag. 


R-3825-5 
Volume IT 


Placarded Nomenclature 


Component Basic As Changed By 


or Contig- 
Adjustment uration | mps | 
Zero-adjustment 
amplifier Z1 


Gain-adjustment 
amplifier 21 


0,05 to 1.0 sccond 
timer Z2 

0. 4 to 8.0 second 
timer 23 


Low-temperature 200° - 406/° 150° - 400° 
limit switch Z4 

Medium-temperaturd 1200° ~ 1700° 
limit switch Z5 

High-temperature 2700° - 3200° 
limit switch Z6 


Lamp test switch LAMP TEST 
Calibration switch TEST 
Power Power switch © DC POWER 
Circult breaker 28 VDC 


Amplifier-loading 
rocistor 
(potentiometer) 

Safety circult 
resistor 
alae a 


Ain... sk 
Location of operation or result 
Panel 
Test equipment 
Facility 
Vacuum tube voltmeter 


ADJUST 


Section 0 


Nomenclature 


Used in 
Procedures 


ZERO 
ADJUST 


GAIN 
Ze 


a3 


7,4 


LAMP TEST 


CAL 
TEST 


DC POWER 


—— 


28 VDC 


R19 


Ril 


LOC 
PAN 
EQP 
FAC 
VTVM 


Figure 2-11. Test Nomenclature--Gas Generator High-Low Temperature Cutoff Panel 
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Section II R-3825-5 


Volume II 
step | Loc) Operation Loc! | Result 
A TEST PREPARATION AND AMPLIFIER ADJUSTMENT 


a. Make sure DC POWER 
ewitch is in OFF position, 


al 


b. Make sure 28 VDC circuit 
breaker is in pulled-out 
position, 


VAN c. Make sure cables are not 
connected to receptacles J1 
or 32, 


a. Open access cover (for 
access to time and temperature 
adjustments), 


b. Release potentiometer 
shaft lock and turn adjustments 
43 and 24 fully clockwise, 


c. Release potentiometer 

shaft locks and turn adjustments 
23, 25, and Z6 fully counter- 
clockwise. 


Turn adjustment R11 fully 
clockwise. (Adjustment R11 
is a 45-turn potentiometer.) 


A4 a. Connect vacuum tube 
voltmeter (ohmmeter) leads 
to receptacle J1 contacts 


J1-L and J1-M. 


Meter indication varies between 
approximately zero olims and 
20 +1 ohms, 


b. Turn adjustment R10 as 
necessary to obtain result, 


c. Adjust R10 to obtain 
result, 


Meter indicates 20 +1 ohms. 


d. Disconnect vacuum tube 
voltmeter (ohmmeter) from 
panel. 


(a) See figure 2-11 for abbreviations and nomenclature. 


am Mate 


Figure 2-12. Funclion-esting Gas Generator High-Low Temperature Cutoff Panel (Sheet 1 of 14) 
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R-3825-5 
Volume JJ 


Operation 


AS 


a, Connect a length of 
Alumel thermocouple lead 
to test jack TP1(or to 

receptacle contact J2-A). 


b. Connect a length of Chromel 
thermocouple lead to test 

jack TP2 (or to receptacle 
contact J2-B). 


ec. Clean and twist free ends 
of thermocouple leads to- 
gether. (Make sure twisted 
ends form an electrical con- 
nection. ) 


d, Immerse twisted thermo- 
couple ends in ice bath. 
A6 a. Connect positive lead of 
VTVM to test jack TP3 

(or to terminal post TB3-1). 


b. Connect negative lead of 
VTVM to test jack TP4 
(or to terminal post TB2-4). 


AT a. Connect facility 28 +2 vde 
power supply pesitive leads 
(power off) to receptacle 


contacts J1-A and J1-R, 


PAN b. Connect facility 28 +2 vdc 
power supply negative leads 
to receptacle contacts J1-B 
and J1-D, 


(a) See figure 2-11 for abbreviations and nomenclature. 


Section II 


Figure 2-12. Function-Testing Gas Generator High-Low Temperature Cutoff Pane] (Sheet 2 of 14) 


Change No. 14 = 12 November 1970 


2=15 


Section II R-3825-5 


Volume II 
Sere aegis ere ey eee ee 7s ae ee 
- Mperation Loca) Result 
a. Energize facillty 28 42 vde PAN No visible result 
power supply to panel, 
b. Momentarily depress PAN No visible result 
LAMP TEST switch, 
ce. Depress 28 VDC circunt PAN No visible result 
breaker to pushed-in position. 
d. Momentar ily dep :ss LAMP PAN Dc POWER ON and CUTOFF 


TEST switch. (If lights fail 
to come on, replace lamps 
and repeat step. ) 


lights come on, then go off. 


c. Move DC POWER switch 
to ON position. 


DC POWER ON light comes on, 
(CUTOFF light stays off. ) 


!. Allow panel tc warm up 
approximately 15 minutes. 


VTVM indicates 0,0 :0.1 vde 
when nulled. 


a. Adjust amplifier 41 by 
turning ZERO ADJUST 
(on amplifier)to obtain result. 


b. Disconnect thermocouple 
leads from panel. 


a, Prepare calibration test 
equipment as shown in figure 
2-10. (The monitoring po- 
tentiommeter may be used as 

the patentiometer galva- 
noincter indicated in figure 

2-10; however, the potentiometer 
leads must be connected and 
reconnected, as necessary, to 
mect botn requirements. ) 


PAN b. Connect Alumel thermo- 
couple lead from calibration 
test equipment (step a) to test 
jack TP! (or to receptacle 
contact uA-A). 


PAN ec. Connect Chromel thermo- 
couple lead from cilibration 
test equipment (step a) to test 
jack TP2 (or to receptacle 

j contact J2-). 


ee 


(a) See figure 2-11 fur abbreviations and nomenclature. 


~ 


Figure 2-12, Funciion-Testing Gas Generator High-Low Temperature Cutoff Panel (Shect 3 of 14) 
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R-3825-5 Section IT 
Yolume 0 


Operation Result 


0.03507 40.00010 vde 


a. Adjust calibration test 
equipment to provide voltages 
specified. Adjust coarse and 
fine adjustments (potentiom- 
eters), and adjust potentiometer 
galvanometer to null at required 
voltage. (In order to preserve 
batteries, switchS1 (figure 
2-10) should be in closed 
position only as necessary 

to adjust voliage output and 

to accomplish test, ) 


PAN ». Adjust amplifier Z1 by 21.042 40.100 vde 
turning GAIN ADJUST 
until VT'VM indicates required 


result. 


B TESTING HIGH-TEMPE.ATURE LIMIT SWITCH 26 


ie + ae 


a. Make sure that calibra- 0.94905 :0.00010 vde to panel 
tion test equipment provides 


result. 


Bl EQP 


PAN b. Connect positive lead of 
monitoring potentiometer to 
receptacle contact J1-L (or 
terminal post E5), 

PAN ec. Connect negative lead of 
monitoring potentiometer to 
receptacle contact Ji-M (or 
terminal post E6). 


B2 PAN a. Press and hold CAL TEST 
switch. 


b. Wait one second 
(minimum), 


(:) See figure 2-11 for abbreviations and nomenclature. 


Figure 2-12. Function -Testing Gas Generator High-Low Temperature Cutoff Panel (Sheet 4 of 14) 
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Section II 


Step 


Loca) 
PAN 


EQP 


EQ}I 


PAN 


PAN 


EQP 


PAN 


PAN 


EQP 


PAN 


PAN 
EQP 


PAN 


PAN 


R-3825-5 
Volume I 


Operation 
c. slowly turn adjustment 
26(2) clockwise until result 
occurs, 


d. Observe and record 
monitoring potentiometer 
voltage (connected in step 
Bl), Identify as voltage A. 


e, Momentarily interrupt 
voltage provided by calibration 
test equipment. (Open switeh 
S1, figure 2-10,or disconnect 
lead to test jack TP1; then 
close switch or reconnect 
lead. ) 


f. Release CAL TEST switch, 


TAN 


a. Turn adjustment Z6(@) “ply 
counterclockwise. 


b. Adjust calibration test 
equipment to provide result. 


c. Press and hold CAL TEST 
switch'?/, 


d. Waitone second (minimum). 


e. Slowly turn adjustment 26 
ciockwise until result occurs. 


f, Momentarily interrupt 
voltage provided by calibration 
test equipment. (Open switch 
S1, figuee 2-10, or disconnect 
lead to test jack TY1; then 
close switchor reconnect lead. ) 


g. Release CAL TEST switch. 


a. Turn adjustment z6(a) 
fully counterclockwise. 


b. Adjust calibration test 
equipment to provide result. 

c. Press and hold CAL TEST 
switch{a), 

d. Wait one second(minimum), 


PAN 


e. Slowly turn adjustment 
26'/ clockwise until result 
occurs. 


(a) See figure 2-11 for abbreviations and nomenclature. 


Figure 2-12. 


2-18 


CUTOFF lighi goes off, 


ee cr 


Result 


CUTOFF light comes on. 


CUTOFF light remains on. 


CUTOFF light gocs off. 


0.03843 :0.00010 vde 


CUTOFF light comes on. 


CUTOFF light remains on. 


0.04491 +0,00010 vde 


CUTOFF light comes on, 


ane ctr 2 


Function- Testing Gas Generator High-Low Temperature Cutoff Panel (Sheet 5 of 14} 


Change No. 9 - 26 May 1969 


Cc TEST MEDIUM- TEMPERATURE LIMIT SWITCH 25 


Cl | EQP 


PAN 


PAN 


EQP 


PAN 


R-3825-5 Section If 
Volume II 


Operation | Locla} 


f. Momentorily interrupt PAN 
valtape provided by cali- 

bration est equipment. 

(Open switch Sl, figure 

2-10, or disconnect lead 

to test jack TP1; then close 

switch or reconnect lead. ) 


Result 


CUTOFF Itvht reniains on. 


gz. Reiease CAL TEST 
switch. 


CUTOFF light goes off, 


h. Observe and record 
monitoring potentiometer 
voltage. Identify as 
Voltage B,. 

a. Adjust calibration 
test equipment to provide 
result, 


4, 0400 vde (inaximum) 


b. Press and hold CAL 
TEST switch'4?, 


ce. Waitane second(minimum), 

d. Slowly increase voltage PAN CUTOFF light comes cnata 
provided by calibration test EQP voltage between 0.04278 and 
equipment until result occurs. 0.04700 vde 


ec. Release CAL TEST switch. PAN CUTOFF light goes off. 


rere ne ener Ent 


a in TK of LS vein 


a. Adjust calibration test EQP | 0, 03843 :0, 00010 vde 
equipment to provide result, 


b. Press any jos CAL 
TEST switch'?/, 


c, Wait 8 seconds (minime™), 


d. Stowly turn adjustmcuc PAN CUTOFF light comes on. 
2758) clockwise until result 

occurs, 

e, Momentarily interrupt PAN CUTOFF light remains on. 


voltage provided by calibra- 
tion test equipment. (Open 
switch S1, figure 2-10. or 
disconnect lead to test jack 
TP1: then close switch or 
reconnect lead. ) 


f. Release CAL TEST switch, PAN CUTOFF light goes off. 


(a) See figure 2-11 for abbreviations and nomenclature. 


Figure 2-12, 
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Section II R-3825-5 
Volume II 


Operation Result 


a. Turn adjustment 25a) 
fully counterclockwise. 


b. Adjust calibration test 0.02932 10. 00010 vie 


equipment to provide result. 


c. Press and hold CAL TEST 
switch'4/, 


d. Wait Bseconds (minimum). 


e. Siowly turn adjustment Z5 
clockwise until result occurs. 


CUTOFF light comes on, 


f. Momentarily interrupt 
voltage provided by calibration 
test equipment. (Open switch 
$1, figure 2-10, or disconnect 
lead totestjack TP1; then close 
switch or reconnect lead. ) 


CUTOFF light cemains on, 


g. Release CAL TEST switch. CUTOFF light goes off. 


a, Turn adjustment wpla) 
fully counterclockwise. 


EQP b. Adjust calibration test 0,03507 +0.00010 vdc 
equipment to provide result, 

PAN c. Press and hold CAL TEST 
switch'4?, 


d. Wait 8 seconds (minimum). 


PAN e. Slowly turn adjustment 25 
clockwise until result occurs. 


CUTOFF light comes on, 


EQP f. Momentarily interrupt CUTOFF light remains on. 
voltage provided by calibration 
test equipment. (Open switch 
S1, figure 2-10, or disconnect 
lead to test jack TP1; then 
close switch or reconnect 


lead. ) 
PAN g. Release CAL TEST switch. PAN CUTOFF light goes off. 
EQP h. Qbserve and record moni- 


toring potentiometer voltage, 
| Identify as voltage C. 


(a) See figure 2-11 for abbreviations and nomenclature, 


Figure 2-12, Function-Testing Gas Generator High-Low Temperature Cutoff Panel (Sheet 7 of 14) 


2-20 Change No. 9 - 26 May 1969 


R~-3825-5 Section H 


Volume II 
Step | Locta) Operation Loca) Result 
C4 EQP a. Adjust calibration test EQP 0.03200 vdc (maximum) 
equipment to provide result, 

PAN b. Press and hold CAL TEST 

switch, 
c. Wait 8 second (minimum). 

EQP d. Slowly increase voltage PAN CUTOFF light comes on at a voli- 
provided by calibration test EQP age between 0,03393 and 0, 03619 
equipment until result occurs. vde. 

PAN e. Release CAL TEST switch. PAN CUTOFF light goes off. 

D TESTING LOW-TEMPERATURE LIMIT SWITCH Z4 


a. Adjust calibration test EQP 
equipment to provide result, 


0,00831 :0, 00010 vdc 


b. Press and hold CAL TEST | PAN 


CUTOFF light comes on within 
switch. one second. 
ec. Slowly turn adjustment PAN CUTOFF light goes off. 
44 clockwibe until result 


occurs, 
d. Release CAL TEST switch, 


a, Turn adjustment Z4 
fully counterclockwise. 
b. Adjust calibration test 0.00266 to 0.00286 vde to panel 
equipment to provide result. 


c. Press and hold CAL TEST PAN 
switch 


CUTOFF light comes on within 
one second. 


d. Slowly turn adjustment 24 PAN CUTOFF iight goes off. 
clockwise until result occurs. 


@. Release CAL TEST switch. 


(a) See figure 2-11 for abbreviations and nomenclature. 


Figure 2-12. Function-Testing Gas Generator High-Low Temperature Cutoff Panel (Sheet 8 of 14) 
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Section II 


ad 


(a) See figure 2-11 for abbreviations and nomenclature 


Figure 2-12. 


a-22 


R-3825-5 
Volume II 


ee 


Operation 


a. Turn adjustment z4(a) 
fully counterclockwise. 


b. Adjust calibration test 
equipment to provide resuit. 


c, Press and hold CAL TEST 
switch. 


d, Slowly turn adjustment 24 
clockwise until result occurs. 


e, Release CAL TEST switch. 


f. Observe and record mom- 
toring potentiometer voltage. 


Identify as voltage D. 


a, Adjust calibration test 
equipment to provide result, 


b. Breas and hold CAL TEST 
switch'4/, 


c. Wait one second (minimum), 


d. Adjust calibration test 
equipment to provide result. 


e. Momnenterily apply a posi- 
tive voltage from 28 12 vde 
facility power supply to 
receptacle contact J1-C, 


f, Slowly increase voltage 
provided by calibration test 
equipment until result occurs. 


g. Release CAL TEST 
switch. 


Change No. 9 - 26 May 19869 


‘Loca 


Function- Testing Gas Generator High-Low Temperature Cutoff Panel (Sheet 9 of 14) 


Result 


0.00497 :0.00010 vdc to panel 


CUTOFF light comes on within 
one second, 


CUTOFF light goes off. 


0.00725 vde (min.mum) 


0, 00200 vde (maximum) 


DC POWER ON light goes off 
momentarily, CUTOFF light 
comes on (when DC POWER ON 
light comes on). 


CUTOFF light goes off at voltage 
between 0. 00266 and 0. 00729 vde. 


R-3825-5 Section IT 
Volume II 


Step | Loc(a) | Operation Loc(a) Result _ 


E TESTING RELAYS AND TIMERS 


a. Deenergize 28 +2 vdc 
facility power supply to panel. 


DC POWER ON light poes off. 


b. Disconnnect monitoring 
potentiomecer leads from 
panel (receptacle contacts 
J1-L and JI-M or terminal 
posts E5 and E6). 


c. Connect VT VM leads to 
test jacks TP3 (positive) and 
TP4 (negative). (Refer to 
applicable steps of test A6. ) 


d. Connect pen recorder 
channel leads (positive) to 
receptacle contacts J1-F, 
J1-G, J1l-J, J1-N, J1-P, 
J1-S, and J1-T, 


e. Connect pen recorder 
negative lead to receptacle 
contact J1-K, 


f. Make sure pen recorder 
is set to operate at fast speed 
{approximately 3 inches per 
second). 


g. Energize 28 +2 vde DC POWER ON light comes on, 
facility power supply to 

panel. (J1-A and Jl-Rare 
positive; J1-B and J1-D are 


negative. ) 


a 


0, 00200 +0.00010 vde to panel | 


E2 a. Adjust calibration test 


equipment to provide result. 


DC POWER ON light goe. off 
momentarily. 


b. Momentarily apply a 
positive voltage from 28 12 
vde lacility power supply to 
receptacle contact J1-C, 


c. Start pen recorder 


(a) See figure 2-11 for abbreviations and nomenclature. 


Figure 2-12. Function-Testing Gas Generator High-Low Temperature Cutoff Panel (Sheet 10 of 14) 
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Section II 


E3 


‘fa) See figure 2-11 for abbreviations and nomenclature. 


Figure 2-12, 


2-24 


R-3825-5 
Volume II 


Operation 


d. Apply (and hold) a positive 
voltage from 28 +2 vde facility 
power supply to receptacle 
contact J1-E, 


Result 


e. Wait 2 seconds. (CUT- 
OFF light comes on when 
timer 22 expires. ) 


f. Momentarily apply positive 
voltage from 28 :2 vde facility 
power supply to receptacle 
contact J1-C. 


g. Wait 8 seconds. (CUTOFF 
light comes on when timer Z2 


expires. ) 
PAN h. Remove yoltage fram J1-E. 
EQP i, Stop pen recorder. 
EQP j» Check pen recorder chart EQP 


paper for required results. ~ 
(See figure 2-13.) 


EQP a. Start pen recorder. 
PAN b. Press and hold CAL TEST 
switch!) 


Change No. 9 - 26 May 1969 


DC POWER ON light goes off 
momentarily. CUTOFF light 
goes off, 


CUTOFF light goes off. 


Recorder indicates receipt of the 
following signals: 


(1) MAINSTAGE (J1- F) (ener- 
gized in step d, interrupted in 
atep f, and deenergized in step h). 


(2) Timer Z2 (J1-G) (energized 
in steps dand f provide signal 
after 0.05 to 1.0 second), 


(3) Timer 23 (Ji-N), (energized 
in step {, provide signal after 
0.4 to 8.0 seconds). 


(4) DC POWER ON (J1-J) (ener- 
gized at start (step c) and 
interrupted in step f). 


(5) CUTOFF (J1-P, and J1-T) 
(signals generated when timer 
Z2 expires J1-S signal lost when 
timer Z2 expires). 


Function- Testing Gas Generator High-Low Temperature Cutoff Panel (Sheet 11 of 14) 


R-3825-5 Section I 
Volume UU 


Operation Result 
c. Wait 8 seconds. (CUTOFF 
light comes on whea timer 22 
expires. ) 


d, Release CAL, TEST switch. 
e. Stop pen recorder, 


Recorder indicates that time 
interval between MAINSTAGE 
signal (J1-F) and timer 22 signal 
(J1-G) is 0,50 :0.05 second and 
interval between MAINSTAGE 
signal (J1-F) and timer Z3 eignal 
(J1-N) is 3.50 +0.35 seconds. 


f, Check pen recorder chart 
paper for required results. 
(Ifresult is not as required, 
turn adjustment Z2 or Z3 ina 
clockwise direction (or counter- 
clockwise), as necessary; then 
repeat test E3 (a through f) 
until required result is 
obtained.) (See figure 2-13, ) 


E4 a. Adjust calibration test 


equipment to provide result. 9,01753 to 0.01775 vde 


b. Press and hold CAL TEST 
switch. 


c. Walt 4 seconds (minimum), 
(Disregard CUTOFF light if 
it comes on.) 


d. Interrupt voltage provided 
by calibration test equipment. 
(Open switch Sl, figure 2-10, 
or disconnect lead to test jack 
TP1,) 


e. Observe VTVM for re- 
quired result, (If result is 
not a8 required, turn adjust- 
ment R11 in a counterclock- 
wise or clockwise direction 
as necessary, perform steps 
fand g, and repeat test be- 
ginning with step a until re- 
quired result is obtained. ) 


10, 46 to 10. 58 vdce on panel 


f. Release CAL TEST switch. 


g. Close switch §1, or re- 
connect lead to test jack TP1, 
(Refer to step d,) 


(a) See figure 2-11 for abbreviations and nomenclature. 


Figure 2-12, Function-Testing Gas Generator High-Low Temperature Cutoff Panel (Sheet 12 of 14) 
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R~3825-5 
Voiume It 


Section I 


Operation 


a. Press and hold CAL TEST 
switch, 


b. Wait 4 seconds (minimum). 


c. Momentarily interrupt PAN 
voltage provided by calibra- 

tion test equipment. (Open 

switch S1, figure 2-30, or 

disconnect lead to test jack 

TP1; then close switch or 

reconnect lead, ) 


d, Release CAL TEST PAN 
switch, 


a. Press and hold CAL TEST 
switch, 


b. Wait one second 
(minimum), but perform 

step c within 3 seconds 
(maximum) of step a. (Step c 
is to be performed between 
the expiration times of timers 
22 and 23, ) 


ce. Momentarily interrupt PAN 
voltage provided by calibra- 

tion test equipment. (Open 

awitch $1, figure 2-10, or PAN 
disconnect lead to test jack 

TP1; then close switch or 

reconnect lead. ) 


d. Release CAL TEST PAN 
switch. 


(a) See figure 2-11 for abbreviations and nomenclature. 


Result 


No visible result 


No visible result 


(1) No visible result on panel 
incorporating MD4 change 


(2) CUTOFF light comes on (and 
remains on) on panel not incorpo- 
rating MD4 change. 


(1) No visible result on panel 
incorporating MD4 change 
(2) CUTOFF light goes off on 


panel not incorporating MD4 
change, 


A ns! 


Figure 2-12, Function-Testing Gas Generator High-Low Temperature Cutoff Panel (Sheet 13 of 14) 
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R- 3825-5 
Volume I 


Section 1 


Step Loc®@) Operation Loca) Result 


F TEST TERMINATION PROCEDURE 


a. Move DC POWER switch 
to OFF positian, 


b, Deenergize calibration 
test equipment. (Open switch 
$1, figure 2-10, ) 


c, Deenergize 28 +2 vde 
facility power supply. 


d, Remove all test equipment 
from panel. 


(a) See figure 2-11 for abbreviations and nomenclature. 


— 


Figure 2-12. Function-Testing Gas Generator High-Low Temperature Cutoff Panel (Sheet 14 of 14) 


. d. 
FUNCTION a8 VDC 
TEST E3 RECORDER APPLIED 
ATE 


3.50 20.35 


ay 
a8 VDC 


STOP 


REMOVED RECORDER 


FROM E 


i ee = 


Figure 2-13. Pen Recorder Traces--Gas Generator High-Low Temperature Cutoff Panel 
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Section I 


Step of Function 
Test in Which (a) 
Trouble Occurred 


Active Mode 


Inactive Mode 


Adb, c 
A8a, b 
A8c 
A8&c 
E2b 
A&8d 
A&éd 


A8e, E2j 
A8e, E2} 
E7 


B, D 


(a) See figure 2-12. 
(b) See figure 2-4, 
(c) See figure 2-11, 


R-3825-5 
Volume II 


Probable 
Failed 
Component 


R10 
CBl 
$1 


,{e) 


Componen 


Re sistor (potentiometer) 
Circuit breaker 
Switch 

Switch 

Switch 

Light 

Light 

Capacitor 
Capacitor 

Relay 

Relay 

Relay 

Amplifier 

Timer 

Timer 

Limit switch 
Limit switch 
Limit switch 
Potentiometer 22 
Potentiometer Z3 
Potentiometer 26 
Potentiometer 25 
Potentiometer Z4 
Resistor Z6 
Resistor 25 
Resistor 24 
Resistor (potentlometer) 
Diode 


Diode 
Diode 
Diode 


Diode 
Diode 


Diode 


(b)(c) 


Function 
Amplifier loading 


NC POWER 
LAMP TEST 
CAL TEST 
CUTOFF 

DC POWER ON 
Power 

Signal 

Reset 

Cutoff 

Safety circuit 


0.05-1,.0 second 
0.4-8.0 second 
Low-temperature 
Medium-temperature 
High-temperature 
Adjustment 
Adjustment 
Adjust ment 
Adjustment 
Adjustment 
Bias 
Bias 
Bias 
Safety circuit 
Mainstage sipnal 
isolation (input) 
22 timer isolation 
23 timer isolation 
Mainstage signal 
isolation (recorder) 
Cutoff signal isolation 
Relay isolation 
(K2 coil) 
Relay isolation 
(K3 coil) 


Figure 2-14, Troubleshooting Gas Generator High-Low Temperature Cutoff Panel 
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R-3825-5 Section II 
Volume II 


Equivalent 


Temperature (a) 


Adjustment (CF) Voltage (vde 
Limit switch 24 0.00266 
0,00336 
0,00382 
0.00405 
0.00609 


0.00831 


0,01753 


Resistor (potentiometer) R11 


Limit switch 25 1,300 0.02932 


1,400 0.03165 
1,450 0.03279 
1,500 0.03393 
1,600 0.03619 
1,700 0.03843 
Limit switch Z6 1,700 0.03843 
1,800 0, 04062 
1,900 0.04278 
2,000 0.04491 
2,100 0.04700 
2,200 0.04905 


(a) Voltage applied with calibration test equipment. (See figure 2-10.) 


Figure 2-15. Calibration. Equivalents--Gas Generator High-Low Temperature Cutoff ] Panel 


Operation Result 


Prepare facility to provide 
voltages as follaws: 


a. 268 +2 vde positive voltage 
tc connector contacts J1-A 
and J1-R 


b, 28 +2 vde negative return 
to connector contacts J1-B, 
J1-D, and J1-K 


c. Mainstage signal, when 
required, 28 +2 vde positive 
voltage to connector contact 
J1-E 


(a) See figure 2-11 for abbreviations and nomenclature. 


Figure 2-16, Calibrating Gas Generator High-Low Temperature Cutoff Panel (Sheet 1 of 9) 
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Section TI 


Step | Loc’) 
FAC 


FAC | 


FAC 


R-3 


825-5 


Volume II 


Operation 


d, Remote reset signal, when 
required, 28 +2 vde positive 
voltage to connector contact 
Ji-c 


Prepare facility to receive the 
following signals: 


a. CUTOFF signal, 28 +2 vde 
positive voltage from con- 
nector contact J1-T, to fa- 
ellity ergine cutoff circuitry 


b. Gas generator equivalent 
temperature voltage (zero to 
9.27 vde) from connector con- 
tacts J1-L (positive) and J1-M 
(negative) to facility tempera- 
ture recorder 


c. Signals to facility pen re- 
corder (28 +2 vde, positive) 
trom connector cortacts as 
follows. 

(1) Mainstage, J1-F 

(2) Timer 22, J1-G 

(3) Power on, J1-Jd 

‘4) Timer 23, J1-N 


(5) Cutoff (relay ener- 
gized), [1-F 


(6) Cutoff (relay de - 
energized), JJ-S 


a. Make sure 28 VDC circuit 
hreaker is in pushed. in 
position. 


b. Momentarily depress 
LAMP EST switch. 


“ere ermmenantimatire viii orem = amas nl A 


Loca) 


PAN 


(a) See figure 2-11 for abbreviations end nomenclature. 


— 
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Result 


DC POWER ON and CUTOFF 
lights come on momentarily, 


Figure 2-16. Calibrating Gas Generator High-Low Temperature Cutoff Panel (Sheet 2 of ¥) 


R-3825-5 Section II 
Volume II 


Locia) Operation Result 


c. Move DC POWER switchla) DC POWER ON light comes on. 
to ON position, 


d. Allow panel to warm up 
for approximately 15 minutes. 


a. Replace engine gas gen- 
erator thermocouple with a 
test thermocoupie. 


b. Immerse test thermo- i Temperature monitor recorder 
couple in ice water bath (to indicates near zerea. 

provide zero- voltage 

reference), 


c. If necessary, turn ad- Temperature monitor recorder 
justment ZERO ADJUST (on iop indicates as near zero as possible. Wl 
of amplifier Z1) to obtain 

result. 


d. Remove test thermocouple. 
a. Prepare VTVM by adjust- 
ing it to null at zero voltage. 


b. Connect positive lead of 
VT VM to test jack TP3 (or 
to terminal post TB3-1), 


ec. Connect negative lead of 
VTVM to test jack TP4 (or 


to terminal post TB2-4), 


a. Prepare calibration test 
equipment as shown in 
figure 2-10, 


b. Connect calibration test 
equipment as follows: 


(1) Positive lead to 
chrome] wire 


(2) Negative lead to 
alumel wire 


a) See figure 2-11 for abbreviations and nomenclature. 


ante 


Figure 2-16. Calibrating Gas Generator High-Low Temperature Cutoff Panel (Sheet 9 of 9) 
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Section I R- 3825-5 
Volume Il 


Result 


Operation 


(Leads may be connected to 
test jacks TP2 (+) and TP1 (-); 
however, best results are 
obtained when calibration test 
equipment is connected at en- 
gine end of thermocouple 
circuit. (See figure 2-10.) 


a. Adjust catibration test 0.03507 40. 00010 vde to panel 
equipment to provide result, 
(Adjust coarse and fine ad- 
justments (potentiometers), 
and adjust potentiometer galva- 
nometer to null at required 
voltage.) (In order to pre- 
serve batteries, switch $1 
(figure 2-10) should be ina 
closed position only as neces- 
sary to accomplish test. ) 


21.042 0.100 vdce (Gain 
ratio (step b: step a) ja 
600:1.) 


b. Make sure VTVM indi- 
cates required result, Turn 
adjustment GAIN ADJUST 
on top of amplifier Z1 as 
necessary. 


a. Adjust calibration test 0.01753 to 0.01778 vdc 


equipment to previde result. 


b. Press and hold CAL TEST 
switch. (Disregard CUTOFF 
light if it comes on.) 


c. Wait 8 seconds (or until 
timer Z3 expires). (Refer tv 
step 2, substep cr.) 


d. Interrupt voltage provided 
by calibration test equipment. 
(Open switch Si, figure 2-10, 
or disconnect one lead.) 


(a) See figure 2-11 for abbreviations and nomencjature. 


i i a eS 


Figure 2-16. Calibrating Gas Generator High-Low Temperature Cutoff Panel (Sheet 4 of 9) 
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10 


EQP 
(PAN): 


PAN 


EQP 


| OP 
EQY 


FAC 


FAC 


R-3825-5 
Volume II 


Operation 


e, Observe VTVM for re- 
quired result, (If result is 
not as required, ‘turn adjust- 
ment screw on end of variable 
resistor R11 as necessary 

to obtain result. ) 


f. Release CAL TEST 
switch. 


g. Reconnect lead to calibra- 
tion test equipment if dis- 
connected in step d. 


h. Remove VTVM leads 
from panel, (Refer to step 7.) 
a. Adjust calibration test 
equipment to provide result. 


b. Actuate facility equipment 
as follows: 


(1} Pen recorder to FAST 
ON (approximately 3 
inches Ler second). 


(2) Provide mainstage 
signal. (Refer to 
step 1, substep c.) 


(3) Provide remote reset 
signal momentarily. 
(Refer to step 1, sub- 
step d. ) 


c. After 8 seconds (minimum), 
deactuate facility equipment 
actuated in step b. 


EQP 


EQP 


EQP 


FAC 


PAN, 
FAC 


(a) See figure 2-11 for abbreviations and nomenclature. 


Figure 2-16, 


Section Il 


Result 


(1) 10,00 to 11.04 vde 


(2) Voltage equivalent to 
temperature specified in 
R-3825-1B (See figure 2-15.) 


0.00200 vde (maximum) 


Pen recorder pen connected to 
connector contact J1-F becomes 
energized. 


DC POWER ON light goes off 
momentarily. Recorder pens 
connected to connector contacts 
J1l-J and J1-F become de- 
energized momentarily. 


Calibrating Gas Generator High-Low Temperature Cutoff Panel (Sheet 5 of 9) 
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Section 0 R-3825-5 


Volume 0 
Step | Loc(a) Operation Result 
FAC d. Review pen recorder chart FAC (1) DC POWER ON signal J1-J) 
paper for result. (Pens are recorded, 
connected to panel connector 
contacts as noted in result, } FAC (2) Mainstage signal (J1-F) 
recorded, 
FAC (3) Remote reset circuit operation 
recorded. (Pens connected to 
J1-F and J1-J indicate an inter- 
ruption as required in step b, 
substep (3), ) 
FAC (4) Expiration signals of timers 
Z2 (J1- en 23 (J1-N) 
recorded(@ 
FAC (5) Cutoff relay circuit operation 
recorded, (Pen connected to 
J1i-P becomes energized as pen 
connected to J1-S becomes de- 
energized. ) 
FAC e. Measure time elapsed, FAC (1) Elapsed tirae for timer Z2 
(PAN) on pen recorder chart paper, (J1-G) must be time specified in 
between mainstage signal (pen R-3825-1B, or as desired. 
connected to connector contact 
J1-F, energized after remote FAC (2) Elapsed time for timer Z3 
reset operation of step b) and (J1-N) must be time specified in 
expiration signals of timers R-3825-1B, or as desired. 


Z2 and Z3 (pens conrected to 
connector contacts Ji-G and 
J1i-N). If results are not as 
required, open access cover 
and turn adjustment 22 or 23‘) 
as necessary (releasing and 
securing potentiometer shaft 
locks, if installed); then re- 
peat applicable steps of step 
10.) (CAL TEST switch may 
be used in lieu of a mainstage 
signal. ) 


a. Make sure calibration test EQP 0,0020 vde (maximum) 
equipment provides result. 


b. Press and hold CAL TEST PAN CUTOFF Light comes on within 
switch\a/, one second, 


(a) See figure 2-11 for abbrevictions and nomenclature. 


man 


re ER A ett 


Figure 2-46, Calibrating Gas Gencrator High-Low Temperature Cutoff Pane) (Sheet 6 of 9) 
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PAN 


R-3825-5 
Volume II 


Operation Loca) 
ec. Slowly adjust calibration 

test equipment to increase 

voltage provided until CUT- 

OFF light goes off. (if re- 

quired result is not obtained, 

perform steps d and e, ) 


d. Release CAL TEST switch. 


e. If result of step c is not as 
specified, open access cover 
and turn adjustment 24 as 
necessary ‘releasing and 
securing potentiometer shaft 
locks, if installed); then re- 
peat step 11, 


a. Adjust calibration test EQP 
equipment to provide result. 


b. Press and hold CAL TEST PAN 
switch{a), 


c. Wait one second (minimum). PAN 
d. Release CAL TEST switch. PAN 


e. If results of steps a through 
dare not as required (CUTOFF 
light comes on), low- 
temperature limit switch 24 is 
malfunctioning. Reject panel. 


a. Adjust calibration test EQP 
equipment to provide result. 


bh, Press and hold CAL TEST 
switeh{a), 


c. Wait 8 seconds (minimum). 


d. Slowly adjust calibration FQP 
test equipment to increase 

voltage provided until) CUT- 

OFF light comes on. (If re- 

quired result is not obtained, 

perform steps e and f, ) 


e. Release CAL TEST switch, 


(a) See figure 2-14 for abbreviations and nomenclature, 


Figure 2-16, 


Section II 


ne ae 


Result 
Voltage provided must be the 
equivalent of temperature specified 
in R-3825-1B for low-temperature 


limit switch Z4(@), (See figure 
2-15.) 


0.01050 +40.00010 vdc 
No visible result 


No visible result 


_No visible result 


= 


0.02700 +0. 00010 yde 


Voltage provided must be the 
equivalent of temperature 
specified in R-3825-18B for 
medium-t AN oa bias limit 
switch Z5\4/, (See figure 2-15.) 


Calibrating Gas Generator High-Low Temperature Cutoff Panel (Sheet 7 of 9) 
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Section II ” R-3825-5 
Volume II 
Step | Locla) Operation Loc’) 
PAN f. If result of step dis not aa 


specified, open access cover 
and turn adjustment Z5 as 
necessary (releasing and 
securing potentiometer shalt 
lock, if installed); then repeat 
steps il and 13. 


14 FAC, Observe temperature FAC, 
PAN monitor recorder and, if 
necessary, turn adjustment 
R10 to obtain result. 


15 Check thermocouple safety 
circuit of panel as folluws: 


PAN a. Press and hold CAL TEST 
switch, 


b. Wait 8 seconds (or until 
timer Z3 expires). 


EQP c. Momentarily interrupt PAN 
voltage provided by calibration 
test equipment. (Momentarily 
open switch S1, figure 2-10, | 
or temporarily disconnect one 
lead. ) 


PAN c. Release CAL TEST switch, PAN 


PAN e. Press and hold CAL TEST 
switch. 


PAN f. Wait until timer Z3 ex- 

{EQP) pires, but perform next step 
before timer Z3 expires. 
(Observe recorder pens con- 
nected to connector contacts 
J1-G (timer Z2) and Ji-N 
(timer 23). ) 


EQP g. Momentarily interrupt PAN 
voltage provided oy calibra- 
tion test equipment. (See 
step c.) PAN 


(a) See figure 2-11 for abbreviations and nomenclature. 


2~36 Change No. 14 - 12 November 1970 


Result 


Temperature monito> recorder 
indicates temperature required 
in step 13, substep d. 


No visible result 


No visible result 


(1) No visible result on panei 
incorporating MD4 change. 


(2) CUTOFF light comes on (and 
remains on) on panel not incorpo- 
rating MD4 change. 


Figure 2-16, Calibrating Gas Generator High-Low Temperature Cutoff Panel (Sheet 8 of 9) 
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Result 


Operation 


Release CAL TEST switch. (1) No visible result on panel in- 


corporating MD4 change. 


(2) CUTOFF light poes off on 
panel not incorporating MD4 
change. 


16 a. Adjust calibration test 


equipment to provide result. 


Voltayre must be the equivalent of 
200° F below temperature speci- 
fied in R-3825-1B for high- 
temperature limit switch 26{@), 
(See figure 2-15, ) 


b, Press and hold CAL TEST 
switch'4/, 


ec. Wait until expiration of 
timer Z2, (Observe recorder 
pen connected to connector 
contact J1-G, ) 


d. Slowly adjust calibration 
test equipment, to increase 
voltage provided, until result 
occurs. 

e. Release CAL TEST switch. 


-f{, Repeat steps b through d 


CUTOFF light comes on, 


CUTOFF light goes off. 


Voltage providea by calibration test 


until CUTOFF light comes on, equipment must be the equivalent 
before expiration of timer 23. of temperature specified in 
(Pen connected to J1-N. ) R-3325-1B, for high-temperature 


limit switch Z6, 


g. Wf result of step f is notas 

specified, open access cover 

and turn adjustment Z6(a) as 

necessary (releasing and 

securing potentiometer shaft 

lock, if installed); then repeat 
steps 11, 13, and 16, 


——= NE STS SN #8 nares Se 


a. Move DC POWER switch!a) 
to OFF position, if applicable, 


b, Close and seal access 
cover, if applicable. 


c, Deenergize and disconnect 
calibracion test equipment. 


d. Reconnect engine gas gen- 
erator thermocouple, if appli- 
cable, 


e. Deenergize applicable 
facility equipment, if applicable. 


Figure 2-16, Calibrating Gas Generator Iligh-Low Temperature Cutoff Perel (Sheet 9 of 9) 
Change No, 9 - 26 May 1969 2-37/2-38 
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SECTION III 


OUTBOARD ENGINE RESTRAINER G4066 


WARNING 


OUTBOARD ENGINE RESTRAINER G4066 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE 


EQUIPMENT. 
TABLE OF CONTENTS 
PARAGRAPH PAGE 
3-1 Description and Leading Particulars of Outboard Engine 
Restraiiier 4.5. 6006 « € wees Gow wee OD ere ae er 3-1 
3-2A Configuration Change--Manual EELOCUIVIte 6. oe. ace wok SS 3-3 
3-3 Maintenance of Outboard Engine Restrainer .... 1.4.0.4. 4 eae 3-3 
3-5 Cleaning Outboard Engine Restrainer ......, Se Lataceee. “MEO 
3~7 Preparing Outboard Engine Restrainer for Storage 
OF SHIMON ocd. cid 0 ee, a ee Be ES ee » ond 
3-9 Maintenance of Outboard Engine Restrainer Components ..... eee) 
3-11 Repairing Frames... 2... es ee eae Sabre enh 3-5 


3-1. DESCRIPTION AND LEADING PARTICULARS OF OUTBOARD ENGINF 
RESTRAINER. 


3-2. The outboard engine restrainer (figure 3-1) 1s used during engine static~ 
tests to prevent thrust chamber damage due to uncontrolled fluctuations resulting 
from combustion irregularities during initial engine operation. The restratner is 
installed between the facility test stand and the side of the thrust chamber. The 
restrainer consists of a tubular frame, adjustable struts, and attaching hardware. 
The restrainer frame is made up of two symmetrical frames attached at a pivot 
point and forming a C-shaped frame. The frame incorporates alinement marks 
and all openings to interior surfaces are sealed to prevent the entrance of mois- 
ture. Two slides and a centering pin arrangement are tncorporated at both thrust 
chamber attach points of the restrainer frame to assist {n instaliation and provide 
adjustment. Two clevises are provided on the restrainer frame for test stand 
attachment. There are five adjustable struts on the restrainer to provide addi- 
tional support to the thrust chamber and to aid in adjusting the restrainer on the 
thrust chamber. The outboard engine restrainer is 80 inches long, 50 inches 
wide, and weighs 242 pounds. Instructions for the use of the restrainer are in 
R-3825-1 and R-3825-3. 
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TEST STAND 
ATTACH POINT 


TEST STAND 
ATTACH POINT at 


G4066-£-1C 
Index Number Nomenclature 
Outboard Engine Restrainer G4066 

1 Slide (Typical) 
2 Keeper 
3 Shear Pin 

Details 
4 Long Strut 

Rod End 

Clevis 
7) : Center Strut 

Rod Eri 
6 Short Scrut 
sf Short Strut 

Clevis 


—_—_ 


Figure 3-1. Outboard Engine Restrainer 
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3-2A. CONFIGURATION CHANGE--MANUAL EFFECTIVITY., 


3-2B. The modification incorporated changing configuration of the outboard en- 
gine restrainer is listed in figure 3-1A, 


Approved Incorporated in 
ECP No. MD No. Manual Dated 
J 2-356 1 30 July 1965 


Figure 3-1A. Configuration Change--Manual Effectivity 
3-3. MAINTENANCE OF OQUTEOARD ENGINE RESTRAINER. 


3-4, Maintenance requirements are listed in figure 3-2. Information presented 
lists the tasks to be performed, when the tasks must be performed, and reference 
to data necessary to accomplish these tasks. When replacing parts, see figure 

3-1 to locate replaceable parts and attaching hardware. Refer to R~5101, J-2 ] 
Rocket Engine Maintenance Plan, for ground support equipment repair schedule. 
Torque nut MS20500-1414 to 575 +25 inch-pounds when assembling restrainer. 


Requirements Reference/Remarks 


~ «| Receiving 
* | Prior to Use 


See figure 3-1, 


Inspect restrainer for 
Replace missing part. 


completeness. 


Inspect restrainer frames for: Remove and replace. 

Refer to paragraph 3-3. 

Dents. 

Structural deformation, 

Bent test stand attach clevises. 

Misalined holes on test stand 
attach clevises, 

Evidence of internal corrosion 
at plug screws and long strut 
clevis attach points. 


Figure 3-2. Maintenance Requirements (Sheet 1 of 2) 
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Requirements 


Cracks at weld joints. 


Dry-film lubrication worn from 
niating surfaces of frames 
and short struts, 

Rubber compound which seals in- 
ternal surfaces for deterioration, 
and separation of bond to metal 
surfaces. 


Inspect slides for restricted 
movement. 


Inspect for bent or sheared 
centering pins. 


Inspect strut rod end bearings 
for restricted movement. 


Inspect for bent struts, 


Clean. 


Receiving 


v 
if?) 
~ 
jo) 
pe) 
ba 
Q 
i) 
= 
Py 


Special 


x 


Reference/Remarks 


Dye-penetrant inspect 
(RAOQ115-116, Type II), 
using Turco Dy-Chek 
Kit No. 25 (Turco Prod- 
ucts), or equivalent, 
every 30 engine starts 
(maximum) with re- 
strainer rernoved from 
engine. If inspection 
indicates cracks, notify 
Rocketdyne Field En~ 
gineering Representa- 
tive for disposition. 
Prior to assembly. 
Remove and replace. 
Refer to paragraph 3-3. 
Every six months (once 
a year if in storage). If 
seal is defective, repair 
or replace the seal. 
Refer to paragraph 3-11. 


Remove and replace. 
Refer to paragraph 3-3. 


Remove and replace. 
Refer to paragraph 3-3. 


Remove and replace. 
Refer to paragraph 3-3, 


Remove and replace. 
Refer to paragraph 3-3. 


As required. Refer to 
paragraph 3-5. 


Figure 3-2, Maintenance Requirements (Sheet 2 of 2) 
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3-5. CLEANING OUTBOARD ENGINE RESTRAINER. 


3-6. Clean restrainer with any suitable acid-free solvent or detergent. Hand- 
wiping or steam cleaning method may be employed. Care should be exercised to 
prevent moisture or cleaning agent from entering the rod-end bearings. 


3-7, PREPARING OUTBOARD ENGINE RESTRAINER FOR STORAGE OR SHIP~ 
MENT. 


3-8. Prepare restrainer for storage or shipment by cleaning and inspecting re- 
strainer. (Refer to paragraphs 3-3 and 3-5.) Secure the urattached ends of the 
struts to the frame with cloth tape and pad areas that contact the frame. 


3-9, MAINTENANCE OF OUTBOARD ENGINE RESTRAINER COMPONENTS. 


3-10. Repair of restrainer components is limited to repla“ing defective parts. 
Refer to R-5101, J-2 Rocket Engine Maintenance Plan, for ground support equip- 
ment repair schedule. No rework (bending, straightening, patching, fitting) is 
permissible on any restrainer component. Frames which utilize a rubber com- 
pound to seal openings may be repaired as outlined in paragraph 3-11. 


3-11. REPAIRING FRAMES. 


3-12. Frames used in restrainer incorporating rulbber compound to environ- 
mentally seal the interior surfaces may be repaire« as outlined in this procedure 
by replacing sealant material which has deteriorated or separated from the metal 
surfaces. Frames repaired by this procedure may Le used 24 hours after effect- 
ing the repair if the sealant material! is cured by the ambient method, three hours 
if the material is cured at the elevated temverature nected in the procedure. 


a. Obtain the following materials: 


(1) Primer PR-1531 and potting compound PR-1532 (Products Research and 
Chemical Co). 


(2) Commercial grade acetone or trichloroethylene. 
b. Remove as much of the existing sealant material as possible; complete re- 


moval is not necessary. Sealant which is firmly bonded to the metal and is not 
dete1 lorated need wot be removed since the replacement sealant will bond to it. 
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c. If effecting a repair at the test stand attach fittings, remove the metal shim 
which is pirt of the seal. 


d. Through the openings created by removal of shim and/or sealant material, 
inspect the interior surfaces of the frame for evidence of rust. Replace frame if 
rust is presen’. 


WARNING 


The following procedure specifies acetone, which is flam- 
mable and must not be used near hea!, sparks, or open 
fiame. Inhalation of its vapors or prolonged contact with 
the liquid can cause serious injury. 


e The following procedure specifies trichloroethylene, 
which is a toxic solvent. Inhalatios of its vapors or pro- 
lunged contact with the liquid can cause serious injury 
or death. 


e. Thoroughly clean all surfaces to which the sealant is to be applied with a 
clean rag dampened with acetone or trichloroethylene. The solvent must com-~- 
pletely evaporate from the cleaned surfaces before proceeding with the next step. 


WARNING 


The following specifies primer PR-1513, which is flam-~ 
mable and must not be used near heat, sparks, or open 
flame. It is toxic. Inhalation of its vapors ur prolonged 
contact with the primer an cause serious bodily harm. 
In case of prolonged exposure, immediately obtain fresh 
air and wash skin with soap and water. 


f. Thoroughly shake the primer and then apply it to the cleaned surfaces with a 
soft bristled brush. Apply one thin continuous coat and allow it to dry at ambient 
temperature for a minimum of 40 minutes. Primed surfaces must have the sealant 
applied within 24 hours of priming. 


WARNING 


The following specifies potting compound PR-1532, which 
ig toxic. Inhalation of its vapors or contact with the 
materia] can cause serious bodily harm. It must be used 
in a well-ventilated area. In case of contact, wash skin 
with soap and water. 


g. Thoroughly mix the two parts of the potting compound in the proportions 
recommended by the manufacturer. The compound is usable (pot life) for 4 hours 
after mixing. 
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WARNING 


The following procudure specifies acetone, which is 
flammayle and must not be used near heat, sparks, 
or open flame. Inhalation of 1ts vapors or prolonged 
contact with the liquid can cause serious injury. 


e The following procedure specifies trichloroethylene, 
which is a toxic solvent. Inhalation of its vapors or 
prolonged contact with the liquid can cause serious 
injury or death. 


h. Apply compound to the primed areas with a spatula or sealant gun. Before 
curing, coimpound may be removed from adjacent surfaces and equipment with a 
clean vag dampened with acetone or trichloroethylene. 


is Cure the potting compound. The compound will cure fully in 8 days at 
ambient temperature or in 16)! urs at1gc° ™. The cured compound must not be 
tacky. If tacky, additional curing time or heat may cure the material. If addi- 
tional time or heat is not effective, the compound must be replaced. All uncured 
material must be removed before new material is applied. 


Change No. 18 - 14 September 1973 3-7/3-€& 


R-3825-5 Section IV 
Volume Contents 
Paragraphs 4-1 to 4-2 


SECTION IV 


FILM-COOLED DIFFUSER G4070 


WARNING 


FILM-COOLED DIFFUSER G4070 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE 
EQUIPMENT. 


TABLE OF CONTENTS 


PARAGRAPH PAGE 
4-1 Description and Leading Particulars of Film-Cooled Diffuser ..,.. 4-} 
4-4A Configuration Change - Manual Effectivity ..........00- 4-4 


4-5 Maintenance of Film-Cooled Diffuser 1... .....,-02 0.0. 00045 
4-7 Inspecting Film~Cooled Diffuser for Damage i oe ce ee hee ager 

4-9 Cleaning Film-Cooled Diffuser ....... 0. 0.0.00 cues 
4-11 Repairing Film-Cooled Diffuser ...............-5. me 
BTS DAMME? esos iG GG lee GU ae eee ee ek ae Be als 

old: Welding oa 6 66: 4:8 5c ee er ee er or ee ee hg 

4-14A Straightening .....-..0..000045 ee ee ee 

4-15 Testing Film-Cooled Diffuser .........550. CIE ee A 
4-17 Draining and Purging Film-Cocled Diffuser ............ 
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4-1, DESCRIPTION AND LEADING PARTICULARS OF FILM-COOLED 
DIFFUSER. 


4-2, The film-cooled diffuser (figure 4-1) effects simulation of high altitude 
performance of the rocket engine by reducing the nozzle expansion ratio from 
27.2:1 to 25.3:1. Reducing the nozzle expansion ratio increases the wall pres- 
sure at the exit of the nozzle, causing the nozzle to flow fully at low chamber 
pressure levels, where nozzle separation normally occurs, 
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Figure 4-1. Film-Cooled Diffuser 
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4-3, The film-cooled diffuser consists of a diffuser, a stiffener, gasket, packings, 
and the hardware necessary to attach it to the thrust chamber of the rocket engine. 
The diffuser and stiffener are welded assemblies. 


4-4, To protect the diffuser from the high heat of the exhaust gases, a water 
manifold which contains 500 coolant holes is incorporated. Half of the coolant 

holes apply water to the inner surface, the remaining half apply water to the outer 
surfaces of the diffuser. During engine test, water under pressure js supplied to 
the manifold, and through the coolant holes is distributed in a uniform film over 

the diffuser, effectively protecting it from the heat of the exhaust gases. Leading 
particulars for the film-cooled diffuser are given in figure 4-2. Instructions for ; 
the use of the film-cooled diffuser are in R-3825-1B. 


Height ; 
Diffuser 5.00 inches 
Stiffener 1.50 inches 
Diameter 
Diffuser 80,50 inches 
Stiffener 81.45 inches 
Weight 
Diffuser 77.4 pounds 
Stiffener 74.5 pounds 


Handling Provisions 


Diffuser Three equally spaced lugs, 
welded to external surface. 
Lugs have 3/8 inch holes, 


Instrumentation Taps 
Diffuser Three equally spaced busses, 
machined per AND10050-4. 
Coolant Inlets 


Diffuser Two equally spaced bosses, 
machined per AND10050-16. 


eS A Ee EE ry ee LL Er 


Figure 4-2, Weading Particulars for Film-Cooled Diffuser 
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4-4A. CONFIGURATION CHANGE - MANUAL EFFECTIVITY, 


4-4B, The modification incorporated clanging configuration of the film-cooled 
diffuser is listed in figure 4-2A, 


Approved Incorporated In 
ECP No, MD No. Manual Dated 
J2-392 1 30 July 1965 


Figure 4-2A. Configuration Change - Manual Effectivity 


Prior ta Use 


Receiving 


Reference/Remarks 


Requirements 


Complete film-cooled diffuser 
consists of all items shown in 
figure 4-1. Two packings and 
3 graphs are required. 


Inspect for completeness 


Inspect for damage Refer to paragraph 4~7. 


Test Refer to paragraph 4-15. 


After use. Refer to para- 
graph 4-17, 


Drain and purge 


Figure 4-3. Maintenance Requirements for Film-Cooled Diffuser 


4-5. MAINTENANCE OF FILM-COOLED DIFFUSER, 


4-6. A minimum of maintenance is required for the film-cooled diffuser. See 
figure 4-3 for required maintenance tasks. This figure lists the required tasks 
that must be performed at specific intervals, when these tasks are to be performed, 
and a reference to the data necessary to accomplish these tasks. No special pro- 
cedures are required to ship or store the film-cooled diffuser, however if handling 
containers RX-23290 and RK394-10138 are available, it is preferable to ship or 
store the diffuser and stiffener respectively in these containers, 


4-4 


R- 3825-5 Section IV 
Volume II Paragraphs 4-/ to 4-14 


4-7, INSPECTING FILM-COOLED DIFFUSER FOR DAMAGE, 


4-8. Inspect the film-cooled diffuser for damage caused by mishandling and burn- 
ing. Damage which does not impair the film-cooled diffuser capability to perform 
its function may be considered acceptable. When inspecting the filni-cooled dif- 
fuser for damage, pav particular attentior. to the following: 


a. Distortion or surface damage to sealing surfaces, 

b. Required clearance between shell and defiector. (See figure 4-1.) 

c. Weld securing deflector to shell for cracks. (See figure 4-1.) 

d. Dents on water manifold that will limit water flow to below acceptable limits. 


e. Indications of overheating that have resulted in eroded or burned through 
areas, Discoloration due to heat is acceptable. 


f. Restricted or plugged coolant holes. Internal coolant holes can be checked 
by either the use of a probe or by observing that a continuous uniform film of 
water is applied to the inner surfaces of the diffuser when the diffuser ts tested, 
Refer to paragraph 4-15, 


4-9. CLEANING FILM-COOLED DIFFUSER, 


4-10. The only required cleaning is to remove foreign material which is restrict- 
ing or plugging the coolant holes, (See figure 4-1.) Plugged or restricted coolant 
holes may be cleared with the use of a probe. The probe should be slightly 
smaller in diameter than the 0,038-inch coolant hole; improved diffusers incorpo- 
rate 0, 041-inch coolant holes. To determine if holes are clean, test diffuser, 
Refer to paragraph 4-15. 


4-11. REPAIRING FILM-COOLED DIFFUSER. 


4-12. Damage to the film-cooled diffuser assembly is anticipated to be lituited to 
painted surfaces, cracked welds, distortion, and erosion or burning of the dif- 
fuser (6, figure 4-1), Make repair by touching up or repainting, straightening, 
and welding the diffuser as required, 


4-13. PAINTING, Touch up or repaint sterviled markings or painted surfaces as 
necessary, To match the original lacquer, uSe the following colors as noted: 
Original lacquer used on the film-cooled diffuser conforms to Federal Specifica- 
tion TT-L-32. 


a. Stenciled markings on stiffener (figure 4-1), black, number 17038 (Federal f 
Standard 595). 


b. Stenciled markings on uiffuser (figure 4-1), black, number 37038 (Federal ff 
Standard 595). 

c. Painted surfaces of stiffener, red, number 31136 (Federal Standard 595), 
4-14, WELDING, Cracked welds of the diffuser may be repaired by grinding out 
the defect and rewelding. Burned through areas may be repaired by either build- 


ing them up with weld or replacing them vith a new section, Within tne following 
limits, repairs are permitted on any part of the diffuser, 
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a, Replacement materia! shall be 347 CRES and of the same gacc as the 
original, 


b, Repair must be accomplished without blocking or impairing the function of 
the internal or external coolant holes, 


c. Repair shall not result in distortion which affects the mating or sealing of 
ithe diffuser to the stiffener (figure 4-1), or adversely affect dimensions shown in 
figure 4-1. 


d, Welds on the shell or deflector must be flush un both inside and outside sur- 
faces. Flush welds prevent inpingement of hot engine gases on a localized area 
and a disruption in the water film necessary to protect the diffuser. Welds may 
be ground flush, 


e. Repaired areas are to be checked for cracks by the dye penetrant method, 


4-14A, STRAIGHTENING, Distortion of the film-cooled diffuser may be cor- 
rected by straightening the defective area as necessary. Limitations to the 
methods employed (twisting, prying, hammering with soft mallet) to straighten a 
distorted film-cooled diffuser are governed only by the resultant reworked unit. 
Straightened film-cooled diffusers shall comply with dimensiuns shown in figure 
4-1 and tested in accordance with paragraph 4-15. 


4-15. TESTING FILM-COOLED DIFFUSER, 


4-16, Testing the film-cooled diffuser consists of applying water under pressure 
to the diffuser and measuring the quantity and uniformity of the flow. To test the 
diffuser, proceed as follows: 


NOTE 


To prevent restricting the coolant holes, it is recommended 
that water used in this test be filtered with a 70 micronor 
finer filter, 


e Any test equipment capable of measuring water flow in the 
range of 18 to 25 lbs/sec and pressure of 80 PSIG may be 
used for testing the diffuser, Accuracy of the test equip- 
ment shall be within two percent of the measured value. 


a. Apply water under pressure to both cvolant inlets, (See figure 4-1.) Water 
pressure shall be sufficient to maintain 80 psig at instrumentation tap located ap- 
proximately 80° from coolant inlets. 


b. Diffuser shall flow a minimum of 20 lbs/sec of water. Water flow shall be 
uniform over inside lower surface of diffuser and all external coolant hcles shall 
be open and flowing. 


c, Clean obstructions from coolant holes if flow does not meet minimum re- 
quirements, is not uniform over internal surface, or if external coolant holes are 
not open and flowing, Refer to paragraph 4-9 for cleaning diffuser, 
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4-17. DRAINING AND PURG.NG FILM~-COOLED DIFFUSER. 


4-18, To aid in preventing an accumulation of deposits «hich can obstruct the 
coolant holes, it is recommended that the diffuser be drained and purged of water, 
Drain all walter from the diffuser and then apply a gaseous purge to remove 
remaining moisture, 
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SECTION V 


COMPONENTS ADAPTER SET 9016796 


WARNING 
COMPONENTS ADAPTER SET 9016796 MUST BE OPERATED BY AUTHORIZED 


PERSONNEL TRAINED IN THE USE OF THE LQUIPMENT. 


— 


TABLE OF CONTENTS 


PARAGRAPH PAGE 
5-1 Pescription and Leading 
Particulars of Components 
Adapter Set .......0.0005 5-1 
5-3 Leak Detector Set ...... 5-1 
$-4 Flowrate Tester and 
Stopwatch .........06. . 5-38 
5-5 = Portable Environmental 
Test Chamber ,........ 5-3 
5-6 High-Voltage Leakag 
Toster oo. 02... ee o-4 
5-7 Components Adapter Set 
Test Kits... , 6... 0 ee, o-4 
5-8 Components Adapter Set 
Accessories .......... 5-14 
9-9 Storage Cabinet......... o-14 
9-10 Configuration Changes-- 
Manual Effectivity ....... 5-16 
§-12 Maintenance and Repair of 
Components Adapter Set ... 5-17 
5-14 Maintenance and Repair 
of Leak Detector Set ..... 5-17 


5-16 Assembling Leak Detector Set 5-20 
5-17 Maintenance of Flowrate 
Tester and Stopwatch ..... 5-20 
5-19 Installing Mercury Seal ... 5-22 
5-20 Removing Mercury Seal .,. 5-22 
5-21 Testing Flowrato Tester 


an? Stopwatch ......... A-34 
9-22 Checking Accuracy of 
Stopwatch ..... eae te 5-37 


5-1. DESCRIPTION AND LEADING PARTIC- 
ULARS OF COMPONENT'S ADAPTER SET, 


§-2. The components adapter set consists of 
test equipment, test kits, test accessories, 

and a storage cabinet and is used to support 
and provide additional test capabilities tor 
Components Test Console G3107. (Refer to 
R-3825-5, Volume 1.) Figure 5-1 lists the 
major units of equipment, the adapter sets, and 


the delivered quantity of the various accessories. 


Paragraphs 5-3 through 5-6 deseribe the test 


PARAGRAPH PAGE 
5-23 Maintenance of Portable 
Environmental Tesi. 
Chamber .......-0 08 0e ee 9-37 
9-25 Maintenance of High-Voltage 
Leakage Tester .......... 5+37 
5-27 Testing High-Voltaze Leakage 
TQSter oe aoc, Bak Se ae a 9-37 


5-28 Checking Accuracy of High- 
Voltage Leakage Tester... . 5-38 
5-29 Maintenance and Repair of Test 


KilS oe ole Gide oe eS . 8-38 

9-31 Repairing Test Kits. ....... 5-38 

5-32 Cleaning Test Kits ........ 2-38 
5-33 Testing Spark Igniter 

Adapter Sct DC Hypot ..... 5-38 


5-34 Checking Accuracy of 
Spark Igniter Adapter Set 
pc Hypot oe twee eee eee 5-40 


5-35 Storing Test Kits ......... 5-40 
5-36 Maintenance of Accessories ... 5-41 
§-38 Cleaning Accessories....... o- 4) 
5-39 Testing Accessories ........ 9-41 
5-41 Testing Hand Valves ....... 5-41 


5-42 Testing Connection Valve ... 5-41 
5-43 Testing Temperature 

Transducer ...........4 5-41 
5-44 Testing Manifold.......... 5-41 
5-48 Testing Eleetrical Cables... . 5-41 
5-46 Proof-Pressure-Testing 

Adapter Set Hoses....... . 5-43 
5-47 Testing Patch-Cords.....,. 5-43 


equipment, Instructions for the use of the com- 
ponents adapter set are in R-3825-3, 


5-3. LEAK DETECTOR SET. The leak detec- 
tor set includes a leak detector unit, a test port 
station, {wo movable work stands, an auxiliary 
vacuuin pump, operation and maintenance man- 
uals, and specialized test and calibration equip- 
ment. See figure 5-2 for ieading particulars. 
The leak detector unitis a simplified, specialized 
mass spectrometer and utilizes a combination 
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Section V R-3925-5 
Volume fT 


Part Number Equipment Aveussurios 
24-12013(d) Leak detector Accumulator (4) 
24-014A(d) Sampling, probe kit Adapter (6) 

25643 peH{f) Standiurd jeak Hap (6} 
Gocggd) Bell jar Burst diaphragm (50) 
13n920(4) Bell jar baseplate Bushang (20) 
992231-0008(") Operation and Maintenance Manual (24-120B) || Cable (12) 
34620-2184) Operation and Maintetance Manuas (24-120A) |) Cap (104) 
24-025A (9) Test port station Ceupling, (2) 
34620-2165 (e)(#) Operation and Maintenance Manual (24-025A) }] Clamp (2) 
24-035 (d) Workstand (2) Connection valve (1) 
133648- 1(cl) Auxiliary vacuum pump Cross (27) 
1052 (ii) Flowrate tester and stopwatch Cryogenic hand valve (2) 
NA5-24039 Portable environmental test chamber Elbow (24) 
| 122-2. 6{1) High-voltage leakage tester Filter (4) 
19-9018996-1 Cabinet Hand valve (3) 
: Hose (40} 
Manifold (1) 
9921780-11 Fret turbopump Nut (22) 
9021876 Heat exchanger Orifiee (1) 
9021887 Fuel jacket purge check valve Packing, (372) 
9021901 Spark igniter (dielectric test) Patch-cord (7) 
9022429 Start tank Plug (62) 
yo2z447-11 Bleed vive Reducer (58) 
9022529 Tank support-and-fill valve Restrictor (4) 
9022548 Three-way solenoid valve Ring (96) 
9022554 Heat exchanger antiflood check valve Tee (28) 
90232558 Oxidizer check valve Temperature transducer (1) 
9022596 Augmented spark igniter Tube (38) 
9022690.) Helium high-pressure relief valve Union (89) 
9022693 Oxidizer turbopump Universal test lead (1) 
9022693-11'° Oaidizer turbopump Vise (1) 
9022726 Fuel bleed vaive 
9022732 Oxidizer bleed valve 
9022736 Main oxidizer valve 
9022750-11 - Start tank discharge valve 
9022751 Four-way control valve 
9022755 Main fuel valve 
9022759-11 Oxidizer turbine bypass valve 
9022773 Gis generator control valve 
9022776 Helium regulator 
9022782 Augmented spark igniter valve 
9022183 Propellant utilization valve 
9022784 Vent -and-relief valve 
9022786 Spark igniter 
9022800 Sequence control valve 


A a 


(a) Numbers in parentheses indicate the delivered quantity. 

(b) In components adapter set $016796-61, 

(c) In components adapter set 9016796-71, 

(d) Du Pont, 

(fe) Bell & Howell Co. 

(f) Replace with metal helium standard leak 141430-8 (Du Pont), 
(zg) Replace with service manval 992165 (Du Pont). 

(h) Brooks Instrument Co, 
(i) Slaughter Co, 


igure 5-1, Components Adapter Set 9016796 _ 
5-2 Change No, 15 - 25 June 1971 


R-3825-5 
Volume IJ 


NOTE 


All part numbers are Du Pont. 


LEAK DETECTOR 24-1208 OR 24-120A 
(ALLOWABLE ALTERNATE) 


Width 30 inches 
Height 22 inches 
Depth 20 inches 
Weight 200 pounds 
Power requirements 115 volts (410%) 
60 cps 
7 amps 


ane foot from 
wall 


Operating clearance 
(minimum) 


TEST PORT STATION 24-025A 


Width 30 inches 
Height 7-1/2 inches 
Depth 20 inches 
Weight 75 pounds 
Power requirements 110 volts 

60 cps 

one amp 
AUXILIARY VACUUM PUMP 133648~1 
Vacuum rating 14 cfm 
Power requirements 110 vaz 


Leading Particulars for Leak 
Detector Set 


Figure €-2. 


of vacuum, cryogenic, and electronic tech- 
niques to detect yery minute quantities of helium. 
A gaseous helium test sample enters the leak 
detector unit at very low pressure tirough a 
combination vacuum-operated. automatic, 
protection throttle valve; is directed through a 
liquid nitrogen encased cold trap, and exits 
through two vacuum pumps (diffuser pump and 
forepump) connected in series. A small por- 
tion of the test sample enters the analyzer sec- 
tion through a port inthe cold trap, The cold 
trap captures the condensable vapors to prevent 
contamination from entering the analyzer sec- 
tion, and aids in the operation of the vacuum 
diffuser pump. In the analyzer (Diatron tube), 
gas molecules are ionized by an election flow 
from the Diatron filar ent and accelerated into 
a magnetic field where they separate due to 
difference in mass. A target (collector plate) 
intercepts and counts only helium ions. The 


section V 

Paragraphs §-4 to §-5 
Daildup of helium ions on the targot generates a 
small current, whichis amplified and indicated 
ona meter. Because the Dratron filament is 
exposed to the sample pases, a protective circuit 
is incorporated to turn off current to the fila- 
ment whenever the gas pressure rises above a 
pressure of 0.2 microns of mercury. The 
automatic portion of the protection throttle valve 
is connected to tne filament protection circuit 
to prevent pressure surging. When the test port 
station is connected, this circuit is disabled. 
The test port station simplifies certain opera - 
tions of the leak detector and provides additional 
test capabilities, The auxiliary vacuum pump 
(roughing pump) is used to evacuate the test 
port station test setup before opening the test 
setup ta the leak detector. A baseplate on top of 
the test port station perimits various test setups, 
including the use of abeliiar. The samphonge 
probe kil, consisting, of a sample probe and a 
length of vinyl tubing (or vacuum quality rubbea 
tubing suitable for helium teak detector usel, is 
used for isolating leaks and may be connected 
directly ta the leak detector unit. A calibrated 
standard leas 1s used to calibrate tne Jeak detec- 
tor. Detailed operation aad maintenance in- 
structions are in the Operation and Maintenance 
Manuals supplied with units of the leak detector 
set. Assembly and installation procedures are 
in paragraph 5-16, 


5-4. FLOWRATE TESTER AND STOPWATCH. 
The flowrate tester and stopwatch 1052 (Brooks 
Instrument Co) is a positive displacement in- 
strument used to accurately determine gas flow- 
rates by vertical movement of a mercury sealed 
piston ina glass tube. Flowrate is determined 
by the amount of air displaced by pistun move« 
ment divided by the time required for displace- 
ment. The tester scale is graduated fram 0 to 
30 cubie centimeters. 


§-&. PORTABLE ENVIPONMENTAL (TEST 
CHAMBER. Portable environmental test 
chamber NA5- 24039 is placed in the test cell of 
the components test console fur component 
cryogenic test. The component to be tested is 
placed in the test chamber, test connections are 
made, then the test chanuber is filled with liquid 
nitrogen. The test chamber is an sisulated con- 
tainer with a removable cover secured with 4 
latches, Fourteen ports are provided on the 
test chamber, enabling tests to be performed 
with the test chamber cover installed. A vent 
hole and test lead access are located on the test 
chamber cover. A bracket is installed in the 
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Section V 
Paragraphs 5-6 to 6-7 


test chamber for mounting filters used during 
component test, Liquid nitrogen fill-and-drain 
ports on the test chamber enable the test cham- 
ber to be filled from components test console 


supply. 


5-6. HIGH-VOLTAGE LEAKAGE TESTER. 
High-voltage leakage tester 122-2.5 (Slaughter 
Co) is an electrical instrument supplying ac 
test voltage and is used for insulation resist- 
ance and high-voltage leakage tests on elec- 
trical systems of components being tested by 
the components test console. A voltmeter 
monitors test voltage, and a microammeter 
permits accurate determination of current flow 
into the component being tested. The tester is 


Quantity 

(One each 

except as 
Part Number Nomenclature noted) 


re ee TEE Set A A Ey 


MS29813-259 


Figure 6-3. 


5-4 


generator com- 
burvor seal) 
Packing 


$021780- 11 Kued turbopump 
adapter sect 
9021781 Plate (manifold 
seal) 
5-516-1011-10 Packing 
RD111-1009-6421 Bolt 60 
RD153-5001-0004 Washer 60 
NAS6T9C4IW Nut 60 
AN814-4C Plug 
MS28778-4 Packing 
9021782 Plate (volute 
half seal) 
MS28775-244 Packing 
RD111-1009-6730 Bolt 16 
RD152-5001-0007 Washer 16 
NASS7T9OCTW Nut 16 
AN814-4C Plug 
MS28778-4 Packing 
9021783 Plate (turbine 
manifold inlet 
seal) 
MS28775-228 Packing 
RD111-1009-6617 Bolt 12 
RJI153-5091-0006 Washer 12 
AN814-4C Plug 
MS28778-4 Packing 
9021784 Plat (gas 12 


Components Adapter Set Test Kits (Sheet 1 of 10) 
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R-3825-5 
Volume I 


a portable unit mounted in a carrying case. A 
removable cover is attached to the case with 
four latches. The tester requires a 117-volt, 
60-cycle power supply. 


5-7. COMPONENTS ADAPTER SET TEST KITS. 
The test kits are comprised of adapter sets that 
are used to test engine components in conjunc- 
tion with the components test console. Each 
adapler set contails test fixtures, seals, and 
attaching hardware. The adapter sets and con- 
tents are listed in figure 5-3. 


Quantity 
{One each 
except as 
Part Number Nomenclature uoted) 
RN111-3009-6517 Bolt lo 
RD153- 3001-0005 Washer 16 
AN814-4C Plug 
MS28778-4 Packing 
9021956 Plate (inlet 
volute} 
MS29518-270 Packing 
RD111-1009-6642 Bult 24 
RD153-5001-0006 Washer 24 
NASG79C OW Nut 24 
AN814-4C Plug 
MS28778-4 Packing 
9022688-5 Tube 6 
ANT737TW22 Clamp 8 
AN807-4C Adapter 4 
ANY29-4C Cap 4 
MS21918WDG-6 Clamp r 
9022688-9 Tube a 
AN737TW30 Clamp 4 
AN807-8C Adapter 2 
AN929-8C Cap 2 
9022699 Plate (tem- 2 
perature 
transducer 
° mounting) 
MS28775-020 Packing 2 
RD111-1009-6414 Bolt B 
RD153-5004-0004 Washer 8 
ANB14-4C Plug 2 
MS28778-4 Packing 2 


Part Number 


AN814-6C 


MS28778-6 


ANB1i4-4C 


MS28778-4 
AN814-2C 


MS 28778-2 
AN814-2C 


MS287 78-2 
701852 


404659 
9021876 
9021877 


MS29513-224 
NAS1004-17A 
RD153-5004-0004 
RD153~- 1002-0004 
NAS679C4W 
AN814-8C 
MS28778-8 


9021878 
MS829513-215 
NAS1004-18A 
RD153-5604-0004 
RD153-1002~0004 
NASET9C4W 


9021879 


MS29513-227 
NAS1005-16A 
RD153-5004-0005 
RD153-1002-0005 


Figure 5-3 


i 


Nomenclature 


Plug (gas 
generator 
combutor) 

Packing (gas 
generator 
cotnbustor) 

Plug (gas gen- 
erator com- 
bustor} 

Packing 

Plug (gas gen- 
erator ram- 
nustor) 

Packing. 

Plug (manifold 
exhaust duct 
seal bleed) 

Packing 

Plug (gas gen- 
erator com-~ 
bustor) 

Seah 


Heat exchanger 
adapter set 
Plate (oxidizer 

outlet) 
Packing 
Bolt 
Washer 
Washer 
Nut 
Plug 
Packing 


Plate (bypass) 
Packing 

Bolt 

Washer 
Washer 

Nut 


Plate (oxidizer 
inlet) 

Packing 

Bolt 

Washer 

Washer 


R-3825-5 


Volume I 


Quantity 
(One cach 
except as 
noted) 


mmx 


em 


S| 


| 


Components Adapter Set Test Kits (Sheet 2 of 10) 


Part Number 


NAS679C5 
NAS1005-10A 
AN814-4C 
MS28778~4 


9021883 


MS 29513-246 
RD153- 1002-0006 
NAS679C6 


9021884 

9021882 
NAS1004-26A 
RD1i53-5004-0004 
RD153- 1002-0004 
NAS679C4AW 
ANB14-4C 
MS2ad/78-4 


9021885 
MS9021-274 
NAS1004-18A 
RD153- 5004-0004 
RD 153-1002-0004 
NAS6B7T9C AW 
AN814-40 
MS28778-4 


9021886-3 
9021886-5 
MS20500- 1216 
RD153-1002-0012 


9022436 
AN6227 11 
NAS1001-84 
NAS10C4-9A 
RD153- 5004-0004 
AN814-4C 
MS28778-4 
AN814-2C 
MS28778-2 
M228778-2C 
ANB14-4C 
M528778-4 
701853 
40-1059 


ee 


Nomenclature 


Nut. 

Bolt 
Plug 
Packing 


Plate (acces- 


sory diive) 


Packing 
Washer 
Nut 

filet phtte 
Packing 
Bolt 
Washer 
Washer 
Nut 

Play 


Packing 


utlet plate 
Packing 
Bolt 
Washer 
Washer 

Nut 

Pla 
Packing 


Rod 
Rod 

Nut 
Washer 


Plate 
Packing 
Bolt 
Bolt 
Washer 
Plug 
Packing 
Plug 
Packing 
Packing 
Plug 
Packing 
Plug 
Seal 


Section ¥ 


Quantity 
eine cach 
except as 
noted) 


12 
12 


36 
36 
36 
36 


20 
20 
20 
20 


—_ 
ee ce) 


reocw-N a wh Bp 
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Section V 


Part Number 


ree 


9021887 


9021888 
RD261-3010-0014 


9021889 

9021890 
MS29513-111 
M528782-9 
RD111-1010-6441 
RD153-5004-0004 
RD153- 1002-0004 
NAS67T9C4W 


9021901 


9021897 
9021896 
AN833-4C 
AN6289C4 
MS9058-04 
MS28778-4 
19-9021904-2 


9021899 
XSTW-1000 
MS28778-12 


9021900 
NAS1003-21A 
RN163-5004-0003 
MS815795-808 
AN345C10 


9021902 
9021898 
5250-M1) 
9022429 
9022428 


RI111-4009-0528 


Nomenclature 


Fuel jacket 
purge check 
valve 
adapter set 
Plate 
Seal 


Plate (retainer) 


Fitting 
Packing 
Retairer 
Bolt 
Washer 
Washer 
Nut 


Spark igniter 
dielectric 
test adapter 
set 
Chamber 
Manifold 
Elbow 
Nut 
Ring 
Packing 
Hose 


Shade 
Window 
Packing 


Adapter 
Bolt 
Washer 
Washer 
Nut 


Insulator 
Mat 
DC Hypot 


Start tank 
adapter set 


Plate tnelium 


pert 1) 
Bolt 


RD153-5002-00053 Washer 
MS28775-140 Packing 
Figure 5-3. 


§-65 


R-3825-5 
Volume II 


Quantity 
{One each 
except as 


noted) Part Number 


9022435 
RD111-4009-0616 
RD153-5002-000c 


9022436 
RD111-4009-0410 
RD153- 5002-0004 
AN6227-11 


9022438 
RD111-4009-0716 
RD153-5002-0007 
AN6227-39 


oe ot oe 


9022439 
RD111-4009-0618 
RD153-5002-0606 
AN6227-34 


{ 
AN6227-34 


9022446 
9922447-11 
9021957 


ho bo DO bo bo 


RD261-3010-0012 
NAS1004-16A 
RD153-5004-0004 
AN614-4C 
MS28778-4 


9022534 
RD261-3010-0027 
NAS1004-184 
RD153-0010-0010 
LD153-0010-0010 
NAS679-C4W 
AN814-4C 
MS28778-4 


NM wh 


9022535 


RD261- 3010-0027 
12 NAS1004-8A 
12 RD153-5004-0004 
ANB14-§C 
MS28778-4 


Quantity 

(One each 
except as 
noted) 


Nomenclature 


Plate (port 3} 
Bolt 

Washer 
Packing 


Plate 
Bolt 
Washer 
Pa sking 


Plate (port 2) 
Bolt 

Waser 
Packing 


Plate (port 4} 
Bolt 

Washer 
Packing 


Support 


Bleed valve 
adapter set 
Adapter (ai tlet 
and dual .em- 
pereture 
probe po te! 

Seal 

Bolt 

Washer 

Plug 

Packing 


Plate (inlet) 
Seal 

Bolt 
Washer 
Washer 

Nut 

Plug 
Packing 


Plate (bleed 
return) 

Seal 

Bolt 

Washer 

Mug 

Packing 
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12 
12 


12 
12 


co 


> 


awe © 


om 


Section V 


R-3425-5 
Volume II 


Quintity 
(One vach 
except as 


Quantity 
{One each 
except as 


Figure 5-3. Components Adapter Set Test Kits (Sheet 4 of 10) 


Change No. 11 - 17 November 1969 


Part Number Nomenclature noted) Part Number Nomenclature noted) 
9022536 Plute (open NAS1004-1A Bolt 4 
and close RD153-5004-0094 Washer 4 
ports) 9022545-3 Bracket 
RD261-3010-0012 Seal 3 9022545-5 Bracket 
NAS1004-10A Bolt 12 NAS1004-11A Bolt 4 
RD153~5004-0004 Washer 12 RD153-5004-0004 Washer 4 
AN814-4C Plug 3 NAS6BT9C4W Nut 4 
MS28778-4 Packing 3 MS15795-810 Washer 4 
AN814-2C Plug 2 
MS28778-2 Packing 2 9020045-91 Adapter 
AN814-4C Plug 9022546 Retainer 
MS28778-4 Packing NAS1004-224 Bolt 2 
RD153-5004-0004 Washer 2 
9022529 Tank support- NAS6T7OC4W Nut 2 
and-fill valve MS15795-810 Washer 2 
package adapter 
set 9022466 Check valve 
9020045-71 Adapter plate 
9020045-81 Adapter MS29513-023 Packing 
9022557 Retainer NAS1004-8A Bolt 4 
NAS1004-3A Bolt 8 RD153-5004-0004 Washer 4 
RD153-5004-0004 §§ Washer 8 
NAS1004-9A Bolt 4 9022549 Cap 
RD153-5004-0004 Washer 4 AN6227-32 Packing 
NAS1005-14A Bolt 6 
9022568 Plate RD153-5004-0005 Washer 6 
RD261-3010-0042 Seal NAS1005-21A Bolt 2 
NAS1006-29A Bolt 12 kD153-5004-0005 Washer 2 
RD153-5004-0006 Washer 12 “TAS6T9C5 Nut 2 
NAS679C6W Nut 12 MS15795-812 Washer Zz 
MS15795-814 Washer 12 
9022551 Angle 2 
9022569 Brace 2 NAS1004-4A Balt 8 
9022580 Retainer RD153- 5004-0004 Washer 8 
9022548 Three-way 9022552 Base 
solenoid valve NAS1004-8A Bolt 3 
adapter set . RD153-5004-0004 Washer 3 
9022547 Plate 
12130CL16 K-seal 9022553 Retainer 
12130CL8 K-seal 2 NAS1004-12A Bolt 4 
RD111-1012-6424 Bolt 2 RD153-5004-0004 Washer 4 
RD153-5004-0004 Washer 2 NAS679C4W Nut 4 
AN815-4C Union 3 MS15795-810 Washer 4 
9022554 Heat exchanger B022556 a vistas pace 
artiflood check- ri BOAPECT 
ve See 9022559 Base 
9022544 Support plate nee i sie ad 
assembly i : olt 2 
RD153-5004-0006 Washer 2 


5-7 


Section ¥ R-3825-5 
Volusne Nh 
er ~ “Quantity Quantity 
(One each (One each 
except as except as 
Part Number Nomenclature noted) Part Number Nomenclature noted) 
9022562 Yoke MS28775~-122 Packing 
NAS1005-8A Bolt 2 RD111-1010-6416 Bolt 4 
RD153-5004-0005 Washer 2 RD153-5001-0004 Washer 4 
9022563 Yoke 9022690 Helium high- 
NAS1005-11A Bolt 2 pressure rehef 
RD153-5004-0005 Washer 2 valve adapter 
set 
9022564 Flange 1022691 Body 
NAS1004-15A Bolt 4 9022692 Plate 
RD153-5004-0004 Washer 4 MS28775-227 Packing 
404655-3 Seal 
9022565 Spacer NAS1191-08-12 Screw 6 
KD262-4007-0012 Gasket 2 (a) 
9022693 ‘9 ‘b) Oxidizer turbo- 
9022566 Flange 9022693-11' pump adapter 
404673-3 Seal set 
NAS1004-13A Bolt 4 9022688--5 Tube 5 
RD158-5004-0004 Washer 4 AN807-4C Adapter 5 
AN929-4C Cap 5 
9022567 Support AN735-6 Clamp 10 
NAS1005-5A Bolt 2 AN52uC10R8 Screw 10 
RD153-5004-0005 Washer 2 MS15795-808 Washer 10 
NAS679C3W Nat 10 
9022596 Augmented 
spark igniter 9022688-9 Tube 2 
assembly AN807-8C Adapter 2 
adapter set AN929-8C Can 2 
556107 Cover ANT37RM26 Clamp 4 
404661 Seal 
RD111-1010-6410 Boli 4 9022694 Plate (:mani- 
RD153-5001-0004 Washer 4 fold seal) 
MS28775-445 Packing 
9020045-61 Adapter RD111-1009-6420 Bolt 30 
9022017 Cap RD153-5004-0004 Washer 39 
404669 Seal NAS679C4W Nut 30 
AN4-33A Bolt 4 
RD153-5004-0004 Washer 4 9022695 Plate (inlet 
LD153-0010-0010 Washer 4 volute tur-~ 
NAS67T9C4W Nut 4 bine seal) 
701852 Plug 4 M828775-348 Packing 
404659 Seal 4 RD111-4008-6710 Bolt 16 
RD153-5002-0007 Washer 16 
9022586 Flange (a) 
404673-3 Seal 9022696 (b) Plate (volute 
RD111-3008-3414 Bolt 4 9022696-11""° seal) 
MS2002C4 Washer 4 MS28775-451 Packing 
RD111-1009-6529 Bolt 36 
9022597 Brace RD153-5004-0005 Washer 36 
9022598 Plate 


(a) In components adapter set 9016796-61. 
(b) In components adapter set 9016796-71. 
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Part Number 


9022697 


§-5937-1011-10 
RD111-1009-6417 
RD153-5004-0004 
NAobl9Caw 


9022698 


MS28775-140 
NAS67T9C4W 
RD153- 1002-0004 


9022699 


MS28775-020 
RD111-1009-6414 
RD153-5'04-0004 


AN8N6-C2 
AN814+2C 
MS28778-2 
AN814-4C 
MS287 78-4 


9022726 


9022727 
RD261-3010-0012 
NAS1004-9A 
RD153-5001-0004 


9022728 
RD261-3010-0033 
NAS1004-9A 
RD153-5001-0004 


9022729 
RD261-3010-0018 
NAS1004- 184. 
RD153-5001-0904 
L.D163-0011-0014 
NAS679C4W 


Nomenciature 

Plate (rur- 
bine man- 
ifold :eal) 

Packing 

Bolt 

Washer 

Nut 


Plate (volute 
inlet and out- 
let seal) 

Packing: 

Nut 

Washer 


Plate (tem- 
perature 
transducer 
mounting) 

Packing 

Bolt 

Washer 


Plug 
Plug 
Packing 
Plug 
Packing 


Fuel bleed 
valve adapte 
set ‘ 
Plate (port A) 
Seal 
Bolt 
Washer 


Plate (port C) 
Seal 

Bolt 

Washer 


Plate (port D) 
Seal 

Bolt 

Washer 
Washer 

Nut 


—_. 


R-3825-5 
Volume Tl 


Quantity 
(One each 
except as 
noted) 


24 
24 


Part Number 


3022730 


RD261-3010-0018 
NAS1004-16A 
RD153-5001-0004 
LD153-0011-0014 
NAS67T9C4W 


9022731 


RD261-3010-0012 
NAS1004-9A 

RD153-5001-0004 
RD273-1020- 1002 
RD261-6001-0001 


9022732 


ee 


SONN A 


mo oO 


Aaoma 


9022725 
RD261-3010-0012 
NAS1004-9A 
RD153-5001-0004 


9022731 


RD261-3010-0012 
NAS1004-9A 
RD153-5001-0004 


9022733 


FPD261-3010-0016 
NAS1004-12A 
NAS1004-17A 
RD153-5001-0004 
LD153-0011 -0014 
NAS679C4W 


9022734 


RD261-3010-0015 
NAS1004-12A 

RD153-5001-0004 
RD273- 1020-1002 
RB261-6001-0001 


9022736 


9022731 
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Nomenclature 

Plate (port 
E) 

Seal 
Bolt 
Washer 
Washer 
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Change No. 11 - 17 November 1969 


Section V R-3825-5 
Volume I 
Quantity Quantity 
(One each (One each 
except as except as 
Part Number Nomenciature noted) Part Number Nomenclature noted) 
RD261-3010-0012 Seal 2 9022743 Cap 
NAS1004-94 Bolt 8 RD261-3010-0021 Seal 
RD153-5004-0004 Washer 8 NAS1004-9A Bolt 6 
RD153-5004-0004 Washer 6 
9022737 Plate (port 
A) 9022750-11 Start tank 
RD261-3010-0102 Seal - discharge 
NAS1009-32A Bolt 16 valve adapter 
RN153-5004-0009 Washer 16 set 
; 9022536 Plate (open and 
9022738 Plate (port close ports) 
B) RD261-3010-0012 Seal 
RD261-3010-0086 Seal NAS1004-10A Bolt 4 
NAS1009-28A Bolt 16 RD153-5004-0004 Washer 4 
RD153-5004-0009 Washer 16 
9022727 Plate (port A) 
9022739 Plate (main RD261-3010~-0012 Seal 
oxidizer NAS1004-10A Bolt 4 
valve) 2 RD153-5001-0004 Washer 4 
RD262-3003-0008 Gasket 2 
NAS1004-9A Bolt 8 9022733 Plate (ports B 2 
RD163-5004-0004 Washer 4 and C) 
RD261-3010-0016 Seal 2 
9022739~11 Plate (main NAS1004-12A Bolt 12 
oxidizer RD153-5001-0004 Washer 12 
valve) 
RD261-3010-0012 Seal 9022746 Plate (pneu- 
NAS1004-9A Bolt 4 matic port) 
RD153-5004-0004 Washer 4 RD261-3010-0018 Seal 
NAS1004-10A Bolt 6 
9022740 Brace {main RD153-5001-0004 Washer 6 
propellant 
valves) 9022752 Plate 
NAS1004-11A Bolt 2 ND261-3010-0070 Seal 
RD153-5004-0004 Washer 2 NAS1006-29A Bolt 6 
RD153-5001-0006 Washer 6 
9022741 Leg (main NAS1006-29A Bolt 8 
propellant RD153-5004-0006 Wasner 8 
valves) 
NAS1004-16A Bolt 2 9022754 Inlet plate 
RD153-5004-0004 Washer 2 RD261-3010-0050 Seai 
NAS1006-10A Bolt 12 
9022742 Doukle cap RD153-5001-0006 Washer 12 
RD261-3010-0012 Seal 
RD261-3010-0032 Seal 9022751 Four-way con- 
NAS1004-154 Bolt 8 trol valve 
RD153-5004-0004 Washer 8 adapter set 
9022747 Plate (inlet 
and vent) 


Change No. 11 - 17 November 1969 


R-3825-5 Seetion V 
Volume II 
Sa ae Sea a a eee SS See ae ye a ner ea RET 
Quantity Quantity 
(One each (One cach 
except as PACOpt its 
Part Number Nomenclature noted) Part Number Momenclature noted) 
12130CR14 K-seal 9022759-11 Oxidizer tur- 
12130CR1% K-seal 2 bine bypass 
NAS1003-24A Bolt 4 valve adapter 
RD153-5004-0003 Washer 4 set 
MS15795-808 Washer 4 9022536 Plate (open 
NAS679C3W Nut 4 and close 
ports) 
9022748 Cap RD261-3010-0012 Seal 
12130CR15 K-seal 2 NAS1004-10A Bolt 4 
NAS1003-5A Bolt 4 RD153-5004-0004 Washer 4 
RID153-5004-0003 Washer 4 AN814-4C Plog 
MS28778-4 Packing 
9022755 Main fuel valve 
adapter set 
9022739-11 Plate (main 
oxidizer valve) 3 9022739-11 Plate (main 
RD261-3010-0012 Seal 3 oxidizer 
NAS1004-8A Bolt 12 valve) 
RD153-5004-0004 Washer 12 RD261-3010-0012 Seal 
NAS1004--11A Bolt 4 
9022740 Brzce (main RID153-5001-0004 Washer 4 
propellant 
valves) 9022753 Plate 2 
NAS1004-11A Bolt 2 2D261-3010-0086 Seal 2 
RD153-5004-0004 Washer 2 NAS1004-106A Bolt 14 
NAS1004-108A Bolt 2 
9022741 Leg (main RD153-5001-0004 Washes 16 
propellant MS15795-408 Washer 16 
valves) NAS679C4W Nut 16 
NAS1004-11A Bolt 2 
RD153-5004-0004 Washer 2 9022756 Brace 
NAS1063-3A Bolt 2 
9022774 Plate ‘port A) RD153-5001-0003 Washer 2 
RD261-3010-0102 Seal 
NAS1009-38A Bolt 16 9022757 Leg 
RD153-5004-0009 Washer 16 NAS1003-3A Bolt 2 
#RD153-5001-0003 Washer 2 
9022775 Plate (port B) 
RD261-3010-0084 Seal 9022773 Gas generator 
NAS1008-28A Bolt 16 control valve 
RD153-5004-0008 Washer 16 xdapter set 
9022760 Cap (fuel inlet) 
9022785 Plate RD261-3010-0022 Seal 
RD261-3010--0020 Seal LD153-0010-0010 Washer 6 
NAS1004-8A Bolt . 4 NAS679A4W Nut 6 
RD153-5004-0004 Washer 
Figure 5-3, Componen's Adapter Set Test Kits (Sheet 8 of 10) 


Section V 


Part Number 


9022761 


RN261-3010-0912 
NAS1004-6A 
RD133-5004-0004 


9022762 


RD261-3010-0016 
NAS1004-12A 
RN153-5004-0004 


9022764 
RD261-3010-0029 
RD261-3010-0036 
NAS1004-36A 
RD153-5004-0004 
L1153-0010-0010 
NASOTOAIW 
NAS1006-34A 
RD153- 5004-0006 
LD153-0010-0014 
NASHT9AGW 


9022776 


9922777 


12130CR15 
NAS1101C4-22 


9022778 
12130CR15 
NAS1101C3~-16 


9022779 
RD261-3010-0020 
WAS1004-13A 
RD153-5004-0004 
9022780 
RD261-3010-0028 


NAS1004-11A 
RD153-5004-0004 


Nomenclature 


Cap (actua- 
tor inlet) 

Seal 

Bolt 

Washer 


Cap (oxidizer 
inlet) 

Seal 

Bolt 

Washer 


Plate 
Seal 
Seal 
Bolt 
Washer 
Washer 
Nut 
Bolt 
Washer 
Washer 
Nut 


Helium reg- 
ulator adap- 
ter set 
Adapter 

(outlet bleed) 
Seal 
Screw 


Plate (outlet) 
Seal 
Ser v 


Plate (purge 
outlet) 

Seal 

Bolt 

Washer 


Plate (inlet 
cover) 

Seal 

Bolt 

Washer 


R-3825-5 
Volume II 


Quartity Quantity 
(One each (One each 
except as except as 
noted) Part Number Nomenclature noted) 
9022781 Plate (con- 
troller 
cover) 
4 2-20T Packing 
4 NAS1101C3-10 Screw 6 
9022791 Plate (high- 
pressure 
rclief) 
6 2-19T Packing 
6 NAS1101C08-14 Screw 6 
9022792 Plate (low- 
pressure 
relief port) 
7 2-16T Packing 
7 NAS1101C3-10 Screw 8 
7 
q 9022793 Plate (four- 
4 way flange) 
4 2-13T Packing 2 
4 2-29T Packing 2 
4 NAS1101C3-10 Screw 8 
9022794 Adapter 2 
2-6T Packing 2 
2-11T Packing 2 
NAS1004-29A Bolt 4 
RD153-5004-0004 Washer 4 
2 9022795 Plate (reg- 
ulator bleed 
2 cover) 
4 2-19T Packing 
8 NAS1101C3-10 Screw 8 
9022796 Tube 
560933 Union 2 
2-12T Packing 2 
4 701853 Plug 2 
4 2-12T Packing 2 
9022782 Augmented 
spark igniter 
. valve adapter 
8 set 
8 9022731 Plate (compo- 


nent test 


Figure 5-3, 


Components Adapter Set Test Kits (Sheet 9 of 10) 
Change No. 11 - 17 November 1969 


R-3825-5 Section V 
Volume II 
Quantity Quantity 
(One each (One each 
except as except as 
Part Number Nomenclature nv ted) Part Number Nomenclature noted) 
RD261-3010-0012 Seal 9022771 Bar 2 
NAS1004-9A Bolt 4 NAS1006-3A Bolt 2 
RD153-5004-0004 Washer 4 RD153-5004-0006 Washer 2 
9022739-11 Plate (main 9032772 Inlet plate 
oxidizer MS28775~228 Packing 
valve) NAS1006-38A Bolt 6 
RD261-3010-0012 Seal NAS1006-40A Bolt 2 
NAS1004-9A Bolt 4 RD159-5004-0006 Washer 8 
RD153-5004-0004 Washer 4 MS15795-814 Washer 6 
NAS679CE6W Nut 6 
9022797 Cap 
RD261-3010-0009 Seal 9022786 Spark igniter 
RD261-3010-0032 Seal adapter set 
NAS1004-24A Bolt 8 9022787 Plete 
RD153-5004-0Gu4 Washer 8 RD262- 4006-0134 Packing 
MS15795-810 Washer 8 NAS1003~-10. Bolt 8 
NAS679C4W Nut 8 RN153-5004-0003 Washer 8 
MS15795-808 Washer 8 
9022798 Plate (port D) NAS679C3W Nut 8 
RD261-3010-0012 Seal PG2-125-A-N Packing 
NAS1101C4-18 Screw 4 
9022800 Sequence con- 
9022783 Propellant trol valve 
utilization adapter set 
valve adapter 9020045-61 Adapter 
pet 9022733 Plate (ports B 
9022745 Plate 2 and C) 
RD261-3010-0036 Seal 2 RD261-3010-0016 Seal 
NAS1004-26A Bolt 12 NAS1004-16A Bolt 6 
NAS1004-31A Bolt 12 RD153-5004-0004 Washer 6 
RD153-5004-0004 Washer 24 RD114-8003-0004 Nut 6 
MS15795-810 Washer 24 
NAS679C4W Nut 24 9022739-11 Plate (main 2 
oxidizer 
9022784 Vent-and- valve) 
relief valve 9022799 Plate (retainer) 
adapter set RD261-3010-0012 Seal 2 
9020045-51 Adapter NAS1004-12A Bolt 8 
9020045-61 Adapter RD153-5004-0004 Washer 16 
9022768 Retainer 
9022769 Plate 
9022770 Plate 
NAS1004-48A Bolt 
RD153-5004-0004 Washer 
MS15795-810 Washer 
NAS679C4W Nut 
Figure 5-3. Components Adapter Set Test Kits (Sheet 10 of 10) 
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R-3825-5 
Volume II 


Section V 
Paragraphs 5-8 to 5-9 


5-8. COMPONENTS ADAPTER SE? ACCES- 
SORIES, The accessories consist of fittings, 
valves, hose assemblies, filters, tube assem- 
blies, and elertrical cables used to support 
test equipment, test kits, and Components Test 
Console G3107, Figure 6-4 lista accessories 
included in the components adapter get. 


5-9, STORAGE CABINET. Components adapter 
set storage cabinet 19-9018996-1! is provided for 
Storing items ofthe components adapter set except 
the leak detector unit, The cabinet is 48.5 inches 
wide, 72 inches high, and 25 inches deep and has 
two flush-mounted doors. The cabinet contains one 
fixed aadfour adjustable shelves, and 24 drawers 
supplied with 72 drawer dividers. 


Quantity Quantity 
(One each (One each 
except as except as 
Part Number Nomenclature noted) Part Number Nomenclature noted) 
F-§398 (b) Filter 2 404659 Seal 8 
19-9021905- 1 701852 Plug 8 
8114 Packing 9012997-5 Vise 
(housing 9021826 Tube 
backup) 9021827 Tube 
4114-20 Packing 9021628 Tube 
(housing) 9021829 Tube 
4011-20 Packing 9021830 Tube 
(element) 9021831 Tube 
411G-5DM Element 9021832 Tube 
41567-1 Plug 9021833 Tube 
41588-1 Case 9021834 Tube 
9021835 Tube 
F-5399 (o} Filter 2 9021836 Tube 
19-9021905-2"°' 9021837 Tube 
8118 Packing 9021838 Tube 
(housing 9021839 Tube 
backup) 9021840 Tube 
4118-20 Packing 9021841 Tube 
(housing) 9021842 Tube 
4111-20 Packing 9021843 Tube 14 
(element) 9021850 Tube 
412G-5DM Element 9021851 Tube 
41478-1 Plug 9021852 Tube 
41477-1 Case 9021853 Tube 
9021881 Tube 
FL2436004 Bag 6 9022409 Tube 2 
GA7016-4-0140 Orifice eels Cable 
NA5-28026T 14S Hand valve 2 103317{b) 
NA5-28026T 16S Hand valve 9026539 Cable 
699 Universal test 103423 (b) 
lead 9026540 Cable 
2680-LOX Temperature 103190) 
transducer aoass4) Cable 
3088-7 Patch-cord 103191») 
3088-8 Palch-cord 9026542 Cable 
3088-9 Patch-cord 3 103192!) 
3088-10 Patch-cord 902654 Cable 
3088-11 Patch-cord 103193 


(b) Allowable alternate 


5-14 Change No. 11 - 17 November 1969 


Figure 5-4, Components Adapter Set Accessories (Sheet 1 of 3) 


Part Number 


Quantity 
(One each 
except as 
Nomenclature noted) 


R-3825-5 
Volume II 


Part Number 


Nomenclature 


9026544 Cable 10-9017276 -29 Burst dia- 
103194() phragm 
bot Cable (900 psig) 
103195(b) 19-9017276-32 Burst dia- 
9026546 Cable phragm 
103196(b) (1, 100 psig) 
9026547 Cable 19-9017276-36 Burst dia- 
103197(b) phragm 
9026548 Cable (1, 500 psig) 
103198b) 19-9017276-37 Burst dia- 
9026549 Cable phragm 
10331¢(b) (1, 600 psig) 
19-9013924 Valve con- 19-9017276-28 Burst dia- 

nection phragm 
19-9014938-32 Hose (5,000 14 (1, 700 psig) 
(R24525-4-0480)(¢) psig) 19-9017276-39 Burts dia- 
19 -9014938-33 Hose (3,000 4 phragm 
(R23429A-6-0360)(C) psig) (1, 800 psig) 
19-9014938-34 Hese (3,000 4 19-9017276-40 Burst dia- 
(R24529A-6-0450)(c) psig) phragm 
19-9014938-35 Hose (3,000 3 (1, 900 psig) 
(R24529A-8-0480)(C) psig) 19-9017276-42 Burst dia- 
19-9017276-1 Burat dia- 9 phragm 

phragin (2,100 psig) 

(40 psig) 19-9017276-43 Burst dia- 
19-9017276-6 Burst dia- (2, 200 psig) 

phragm 19-9017276-48 Burst dia- 

(90 psig) (2,700 psig) 
19-9017276-8 Burst dia- 19-9017276-51 Burst dia- 

phragm phragm 

(120 psig) {3,000 psig) 
19-9017276-9 Burst dia- 19-9021927-3 Hose (1, 500 

phragm (105047-3600)) psig) 

{140 psig) 19-9021927-4 Hose (1,500 
19-90172'76-20 Burst dia- 3 (105047-4800)'©) psig) 

phragm 19-9021927-5 Hose (1, 500 

(450 psig) (105248) (©) psig) 
19-9017278~-¢1 Burst dia- 19-9021931-1 Accumulator 

phragm (23711598)(c) 

(500 psig) 19-9021931-2 Accumulator 
19-9017276-24 Burat dia- 2 (23711599)(c) 

phragm 19-9021933 Manifold 

(650 psig) (204A019-1)(¢} 
19-9017276-27 burst dia- 3 

phragm 

(800 psig) 


(b) Allowable alternate 
(c) Part may be identified with only the number in parentheses, with the 19- 
number and the number in parentheses, or with the 19- number and 

another number not listed in this figure. 


Figure 5-4. Components Adapter Set Accessories (Sheet 2 of 3) 
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Section V 
Paragraphs 5-10 to 5-11 


Part Number 


(a) 


Nomenclature 


R-3825-5 
Volume f 


Quantity 
(One eacn 
except as 
noted) 


Part Number(4) 


Nomenclature 


Quantity 
(One each 
except as 
noted) 


19-9021936 Cryogenic 2 AN919-21C Reducer 2 
(5551GX127T PT- 4)'°) hand valve AN919--23C Reducer 2 
19-9023474-54 Burst dia- 2 AN929-2C Cap 4 
(711-NAA-093-54)(C¢) phragm AN929-4C Cap 40 
(3,750 psig) AN#29-6C Cap 24 
ANT37TW30 Clamp AN929-8C Cap 20 
AN784C4 Tee 4N929-12C Cap 16 
AN804C4 Tee AN937C4 Cross 3 
AN804C8 Tee ANO37C6 Cross 12 
AN814-2C Plug 4 AN937C8 Cross 12 
Al'B14-3C Plug 4 AN938C4 Tee 4 
AN814-4C Plug 10 AN938C6 Tee 3 
AN814-6C Plug 3 AN938C8 Tee 6 
AN814-8C Plug 36 AN938C 12 Tee 4 
AN814-16C Plug 3 AN6289C4 Nut 6 
AN815-4C Union 40 AN6289C6 Nut 6 
AN815-6C Union 18 AN6289C8 Nut 4 
AN815-8C Union 4 AN6289C12 Nut 6 
AN815-12C Union 8 MS20913-2CR Plug 2 
ANR24-4C Tee 2 MS21900C4 Adapter 6 
AN832-4C Union 5 MS28777T-4 Ring 24 
AN832-6C Union 4 MS28777-6 Ring | 24 
AN832-8C Union 4 MS28777-8 Ring 24 
AN832-12C Union 6 MS28777-12 Ring 24 
AN893-2C Bushing 2 MS28778-4 Packing 144 
AN893-4C Bushing 2 MS28778-5 Packing 12 
AN893-12C Bushing 12 MS28778-6 Packing 144 
AN3893-22C Bushing 3 MS28778-8 Packing 36 
AN894C 12-8 Bushing 2 MS28778-12 Packing 36 
AN910-2C Coupling 2 RD273- 1009-0020 Restrictor 2 
AN919-1C Reducer 3 RD273- 1009-0080 Restrictor 
AN919-6C Reducer 18 RD273- 1009-0140 Restrictor 
ANS19-10C Reducer 8 RD273-3004-0001 Reducer 2 
AN919-12C Reducer 3 RD273-3004-0002 Reducer 2 
ANG19-1FC Reducer 10 4C6X-SS Elbow 12 
AN919-18C Reducer 6 4R6X-SS Tee 6 
AN919-19C Reducer 2 12C6X-SS Elbow 12 


(a) When replacing AN or MS fittings, replace type C with type J. 
(c) Part may be identified with only the number in parentheses, with the 19- number and the 
number in parentheses, or with the 19- number and another numbér not listed in this figure, 


Figure 5-4, Components Adapter Set Accessories (Sheet 3 of 3) 


5-10, CONFIGURATION CHANGES-~-MANUAL 
EFFECTIVITY, 


a. Components adapter set 9016796-11 pro- 
vides the capability of testing oxidizer turbine 
bypass valve 408020. The addition of plate 
9022536 changes the oxidizer turbine bypass 
valve adapter set from 9022759 to 9022759-11, 


5-11, Incorporated modifications that changed 
the configuration of the components adapter 
set aré listed in figure 5-5. Specifically, the 
modifications are as follows: 


5-16 Change No. 15 ~ 25 June 1971 


R-3825-5 Section V 
Volume II Paragraphs 5-12 to 5-15 
(3) Open and close ports plate 9022536, 
aerove ee seal RD261-3010-0012, bolts NAS1004- LOA and 
Oe vash Nes. Manan vate NAS1006-29A, and washers RD153-5004-0004 
and RD153-5004-0006 are added to start tank 
as discharge valve adapter set 9022750 to create 
J2-156 -11 29 March 1965 9022750-11, 
32-162 -21 29 March 1965 
J2-242 51 29 March 1965 (4) Plugs 701852 and seals 404659, 
J2-262 -31 29 March 1965 g. Components adapter get 9016796-71 pro- 
vides the capability of using a test plate aga 
J 2-268 =a 29 March 1965 protective cover for removal and installation 
J2-339 +61 19 October 1965 procedures, Test plate (volute seal) 9022696 
was reworked to flush 4 attach bolts and provide 
52-703 mis 25 June 1971 4 tethered bolts and a tethered streamer, The 
Figure 5-5, Configuration Changes-- oxidizer turbopump adapter set 9022693 and the 


Manual Effectivity 


b. Components adapter set 9016796-21 
provides the capability of testing the propellant 
bleed valves by the addition of bleed valve 
adapter set 9022447-11 and burst diaphragms 
19-9017276-9 and 19-9017276-21. 


c, Components adapter set 9016796-31 facil- 
itates leak checking of the oxidizer turbine heat 
exchanger coil by the addition of heat exchanger 
adapter set 9021876, tube assembly 9021881, 
and burst diaphragms 19-9017276-8 and 
19-9017276-48, 


d. Components adapter set 9016796-41 
provides the capability of performing a functional 
check of the fuel jacket fuel purge check valve 
by the addition of fuel jacket purge check valve 
adapter set 90218987. 


e. Components adapter set 9016796-51 pro- 
vides the capability of performing a de dielectric 
strength test of the spark igniters by the addition 
of spark igniter dielectric test adapter set 
9021901 and burst diaphragm 19-9017276~51. 


f. Components adapter set 9016796-61 pro- 
vides additional capability to perform compo- 
nent leakage tests by the addition of the following 
parts: 


(1) Inlet volute plate 9021956 and bolts 
RD111-1009-6642 are added to the turbopump 
adapter set 9021780 to create set 9021780-11. 


(2) Outlet and dual temperature probe ports 
adapter assembly 9021957, seal RD261-3010-0012, 
bolts NAS1004-16A, washers RD153-5004-0004, 
plug AN814-4C, and packing MS28778-4 are 
added to bleed valve adapter set 9022447 to 
create 9022447-11, 


plate (volute seal) 9022696 were reidentified 
as -11, 


5-12, MAINTENANCE AND REPAIR OF 
COMPONENTS ADAPTER SET, 


5-13, Maintenance required to ensure operation 
of the components adapter set is listed in figure 
5-6. Information presented outlines the tasks 
to be performed, when the tasks shall be per- 
formed, and where the data support for these 
tasks will be found, When replacing parts, see 
figures 5-1 through 5-4 for part identification. 
The components adapter set must be kept in an 
environmentally controlled cleanroom, 


5-14, MAINTENANCE AND REPAIR OF LEAK 
DETECTOR SET, 


5-15. Maint nance and repair procedures for 
leak detector set (figure 5-7) consists of assembly, 
startup, Diatron adjustment, calibration, opera- 
tion, securing, and shutdown, Additional main- 
tenance, operating, testing, and repairing instruc- 
tions are contained in the Operation and Main- 
tenance Manuals provided with the units. (See 
figure 5-1 for applicable manual.) See figure 
5-8 for test equipment required. Perform ap- 
plicable operating procedures presented in fig- 
ure 5-9 and supported by figures 5-10 through 
5-12. The functional test requirement for the 
set is satisfied by demonstrating that the helium 
OUTPUT meter reading is not increased when 
all system joints are sprayed with helium gas 
(test port plugged and test valve open). Calibra- 
tion requirements are satisfied by accomplishing 
applicable procedures in figure 5-9. The OUT- 
PUT, multipurpose, and TEST PORT PRESSURE 
meters do not require calibration. Internal 
adjustments R-112 (PROTECTION SENSITIVITY) 
and R-113 (GAUGE CALIBRATE) are factory- 
set adjustments that must not be chanped. 
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Section V 


Requirements 


Inspect components adapter set for 
completeness, 


Inspect storage cabinet for: 
Cleanness 


| Scratches 


Inspect test equipment for 
Cleanness 
Scratciies 


Broken glass 


Inspect leak detector set for: 
Interior cleanness 
Damaged standard leak 


Inspect flowrate tester for damaged 
precision tube, 


Inspect test kit components for: 

Cleanness 

Scratched or nicked sealing 
surfaces 

Damaged packing or seals 

Galling or thread wear 

Damaged tube assembly (galled 
B-nut or scratched flare) 


Inspec: accessory components for: 

Cleanness 

Scratched or nicked sealing 
surfaces 

Damaged packings 

Galling or thread wear 

Damaged tube assembly (galled 
B-nut or scratched flare) 


Inspect hand valves for ease of 
operation 


Calibrate leak detector set. 


Function-test leak detector set. 


Receiving 


R-3825-5 
Volume II 


Prior to Use 


Reference/Remarks 


Refer to paragraph 5-1, 


Every 6 months. Refer to R-3825-~5, 
Volume I. 


Puint exposed and scratched surface with 
grey semigloss enamel (Federal Specifi- 
cation TT-E-529), color 26251 (Federal 
Standard 595). 


After function testing. 

Repair according to type of surface. 
Refer to m-3825-5, Volume I. 
Replace glass us necessary. 


; Prior te function testing. 
Replace standard leak, 


Replace flowrate tester. 


Refer to R-3825-5, Volume I. 
Replace component. 


Replace packing or seal. 
Replace threaded component, 
Replace tube assembly. 


x 
x 
x 
».¢ 
x 


Refer to R-3825-5, Volume J. 
Replace component, 


Replace packing. 
Replace threaded component. 
Replace tube assembly. 


MoM 


Replace valve. 
Twice daily when in use. Refer to para- 
graph 5-14, 


Every 6 mouths and whenever a malfunc- 
tion is suspected. Refer to paragraph 5-14, 


Nene «tn ier PEP 


Figure 5-6. Maintenance Requirements--Components Adapter Set (Sheet 1 of 3) 
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R-3825-6§ Section V 
Volume It 


Receiving 
Prior to Use 


Reference/Remarkss 


Requirements 


ee RE eee Ee emma on 


Verify acitunl leak rate of standard 
leal.. 


Every 6 months. Establish actual leak 
rate emi‘ted from leak port of standard 
leak, using equipinent haviig an accuracy 


of 4 10‘. 
Eunction-test flowrate tester and X | Every 6 wnonths and whenever a mai- 
stupwateh, function is suspected. Refer to para- 
graph $-21. 
Cheuk acctLacy of stopwatch, X | Every 6 months. Rerer to paragraph 5-22, 
ucstion-test high-voltage leakage X | Every G6 months and whenever a malfunc- 
He ter, tion is susnected Refer to paragraph 5-27. 
Cal:brate hich-volluge cester. | Every 6 months. Refer to paragraph 5-28. 
Fenetion-test de Hypot. X |] Every 6 months and whenever a malfunc- 
tion is suspected. Refer to paragraph 5-33. 
Cbeck aveuracy of du Hypot. X{ Every 6 months. Refer to paragraph 5-34. 
Test temperature transducer. x | | X | Every 6 months and whenever a malfune- 
| tion is suspected, Refer to paragraph 5-43, 
Test .ontinuity ol electrical cables. X | Every 6 months and whenever a malfunc- 
tion ig suspected. Refer to paragraph 5-45. 
Yes. fateh cords X | Every 6 months and whenever a malfunc- 
| tion is suspected. Refer to paragraph 5-47. 
{ 
Tost > ud valves. | N | Every 6 montas and whenever leakage is 
{ suspected. Refer to paragraph 5-41, 
Veet convection valve. KX] very 6 months and whenever leakage is 
suspected. Refer to paragraph 5-42. 
Test inanifold. X1 Every 6 months and whenever leakage is 
suspected. Refer to paragraph 6-44, 
reef prossure-test hoses, X| Every 6 months. Refer lo paragraph 5-46. 
tystall nietoury seal in flowrate X! vrior te initial sse, Kefor to paragraph 
trate 5-19. 
Rome /# mercury seal from Nlowrate | X | Peing to fong-term storage or shipment. 
logier. Refer ta paragraph 5-20, 
Lebrieote protection throtlle valva X] Bvery 6 months with chlorotrifluorvethylene 
ui ieatk detector unit grease, Type] RBOM0-011 (Rocketdyne). 
Refer ta maintenance manual supplied with 
leak detector for valve disassembly and 


assembly, 
ne ree ee a LE A ae ee aah, A Rt ake A gah eel 


Figure 5-6. Maintenance Requirecments--Components Adapter Set (Sheet 2 of 3) 
Change No. 11 - 17 Novemher 1969 5-10 


Section V 
Paragraphs 5-16 to 5-18 


Receiving 
Prior to Use 


Requirements 


ree ra 


Clean portable environmental test 
chamber. 


Clean test kit components. 


Clean accessory components. 


ee eo at reer it ci tm re 


R-3825-5 
Volume II 


Heference/Remarks 


Refer to paragraph 5-24. 


Refer to R-3825-5, Volume I. 
Refer to R-3825-5, Volume I. 


oo re 


Figure 5-6. Maintenance Requirements-~Components Adapter Set (Sheet 3 of 3) 


5-16. ASSEMBLING LEAK DETECTOR SET. 
The leak detector set is shipped with some 
components packaged separately. To install 
these components, refer to applicable Opera- 
tion and Maintenance Manual, (See figure 5-1. ) 
Assemble leak detectur set as follows: 


a. Place leak detector unit and test port sta- 
tion on movable work stands and orient them to 
the cutouts provided. 


b. Secure auxiliary vacuum: pump on lower 


shelf of workstand that supports test port station. 


c. Install 2-inch-diameter flexible hose 
133688 between auxiliary vacuum pump and test 
port station. Cut hose as necessary to obtain 
a mirimum Jength without binding of pump 
mounts, 


d. Position test port station and leak detector 
unit flanges for alinement by adjusting work- 
stand heights as necessary. 


e. Place a flat rubber vasket between flanges, 
and instal] flange bolts. Cross-torque flange 
bolts to 35-45 in-lb, 


{. Disable automatic protection feature of 
protection throttle valve as follows: 


(1) On detector units equipped with an 
AUTOMATIC PROTECTION switch or VALVE 
OVERRIDE switch (located on left side of tilt- 
out chassis), move switch tc OFF. 


5-20 Change No, 11 - 17 November 1969 


(2) On detector not equipped with switch 
listed in substep 1, disconnect clectrical con-~ 
nector J-112 from solenoid valve 1-102 Qlocated 
at bottom of detector tilt-out ¢.assis) and con- 
nect electrical cable 136472 between solenoid 
valve L-102 connector and receptacle J-207 
{iucated in test port station). 


g- Remove vent exhaust section from auxiliary 
pump, and install pump adapter 133739. Make 
sure that valve on pump adapter valye ia closed. 


h. Attach vinyl tubing (or rubber vacuum 
tubing) between pump adapter 133739 and test 
port station ballast tank check valve. 


i. Connect electrical cables between con- 
nector J- 110 on leak detector unit and plug 
P-207 in test port station. 

j. Function-test leak detector set. (Refer 
to paragraph 5-14. ) 


5-17. MAINTENANCE OF FLOWRATE TESTGR j 
AND STOPWATCH, 


5-18. Maintenance consists of testing anc cali- 
brating the tester and stopwatch, and instulling 
and removing a mercury seal in the flowrate 
tester. he scal is installed by adding mercury 
to the tester piston and adjusting the piston 
screw until the seal is formed in the piston 
groove. The seal is removed by removing mer- 
cury from the piston, 
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COLD TRAP PUMP ISOLATION VALVE 


DIF FUSION 
OUTPUT PUMP 


METER ~— 


—— DIATRON 
ISOLATION 
VALVE 


FORE PUMP 
NEEDLE 
VALVE 


THROTTLE 
VALVE 


DIATRON 
MAGNET 


COVER 


Gi J RLECTRONIC PANEL ROTATED FORWARD 
0) MODEL 24-1208 ILLUSTRATED 


Kay NOT INCORPORATED) ON MODEL 24-1204 
REPOSITIONED ANP PLACARDED AUTOMATIC 


PROTECTION OR VALVE OVFRRIDE 
ON MODEL 24. 120A 


12-5. 2-33 
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Section V 
Paragraphs 5-19 to 5-20 


Equipment Required Use 


0-500 microeampere Adjusting Diatron 


meter 


To connect 0-500 
microampere meter 
into leak detector 
test jack 


3-circuit phone plug, 
Type 267 (Switch- 
craft), or equivalent 


Helium spray device 
consisting of the 
following: 


Function testing 
(tefer to paragraph 
5-14.) 


Helium source 
(Refer to R-3825-5, 
Volume I.) Reg- 
ulator spray nozzle 
hose 


Figure 5-8. Test Equipment-~ Leak 
Detector Set 


5-19. INSTALLING MERCURY SEAL. 


a. Remove screws that secure front and 
rear panels. Remove panels. 


CAUTION 


‘Lhe precision tube is released when 
the stem nut is loosened. Damage 
to the tube can result if the tube is 
allowed to fall, 


b. Loosen stem nut and attached seal plug 
on top of flowrate tester, 


c. Lift out precision tube and remove piston 
from tube. 

d. Clean precision tube. (Refer to R- 3825-5, 
Volume 1.) 


e. Wet precision tube inside and outside 
with antistatic solution supplied with flowrate 
tester. 


f. Wipe precision tube dry with a clean, 
lint-free cloth, 


g. Clean piston. (Refer to R-3325-5, 


Volume fT. } 


h. Remove serew from piston, 
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R-3825-5 
Volume If 


i. Hold precision tube in a vertical posicion 
and insert piston in precision tube until piston 
groove is within bore of precision tube. hold 
piston in this position. 


j. Pour several drops of mercury into screw 
hole in piston. 


k. Insert serew into piston and tighten screw 
until piston groove fills with a continuous ring 
of mercury. 


1. Place hand on bottom of tube and release 
piston. 


m. Invert tube several times. Mercury will 
overflow if (he piston groove is overfilled. 


n. Acjust screw on piston until a continusus 
rjng of mercury is obtained in piston groove. 
Air bubbles must not be present in mercury. 


o. Insert tube in flowrate tester frame, 
placing end of tube on bottom rubber seat first. 


p. Slowly tighten stem nut and atiach seal 
plug until contact 1s made with top of precision 
tube, 


q. Make sure precision tube is centered on 
rubber seats. 


r. Tighten stem nut and attached seal plug 
until a compression seal is obtained, 


s. Instat! front and rear panels with 4 screws 
in each. 


t. Test flowtester, 
5-21.) 


(Refer to paragraph 


5-20, REMOVING MERCURY SEAL, 


a. Remove screws that secure Front and rear 
panels. Remove panels, 


CAUTION 


The precision tube is released when 
the stem nut is loosencd. Damare 
to the tube can result if the tube is 
allowed to fall. 


b. Loosen stem nut and attached seal plug 
on top of flowrate tester, / 
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Step | Loc | Operation | toe | 


Section ¥ 


Result 


NOTE: The following abbreviations are used in this figure: 


Loc Location 

LD Leak detector 

TPS Test port station 

AP Auxiliary pump 

cP Leak detector control panel 
EP Electronics panel 


LEAK DETECTOR STARTUP 


NOTE: Leak detector startup is completed by performing steps 1 through 24. 


@ Disregard TPS requirements when test port station is not connected. 
e Delete steps preceded by an asterisk if equipment was not completely shutdown. 


*Make sure all power switche 5 are 
in off position; that POWER, DIF- 
FUSION pump, and GAGE circuit 
breakers are 1eleased (press re- 
lease lever located below each cir- 
cuit breaker); and that FILAMENT 
switch is off. 


operating. 


*Check auxiliary pump (roughing 
pump) oil level and, if necessary, 
fill with Duo Seal pump ol 60786-42 
(Bell & Howell! Co), 


"Remove belt guard, and manually 
rotate pump one revolution to muke 
sure pump moves freely. Replace 
belt guard, 


*Open front cover of leak detector 
unit, check oil level of forepump 
and, if necessary, fill using Duo 
Seal pump oil 60786-43 (Bell & 
Howell Co). 


*Manually rotate forepump one rev- 
olution to make sure pump moves 
freely, 


Make sure pump isolation valve (at 
top of cold trap) and Diatron valve 
(at bottom of cold trap) are open. 


ORR 


Figure 5-9. Operating Procedures for Leak Detector Set (Sheet 1 of 12) 
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All lights are off and pumps are not 


Vacuum system is ready f ~ operation, 


3-23 
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Operation Loe Result 


Make sure there is a minimum of LD 
one foot of clearance at rear of leak 


detector unit. 


Adequate clearance for air circula- 
tion to cool diffusion pump. 


*Connect power cords of leak detec- 
tor, test port station, and auxiliary 
pump to facility 115(110%) vac, 60- 
cycle supply. 


Make sure throttle valve handwheel | LD Throttle valve is closed (isolates 
{s turned fully clockwise. (Do not leak detector from test port station or 
overtighten valve. ) test setup). 


Install standard leak 141430-8 or 
25643-1 (Bell & Howell Co) as 
follows: 


a. If test port station is connec- 
ted, install standard leak in quick- 
disconnect fixture on test port 
station. 


b. Iftest por station is not con- 
nected, install s.andard leak, adap- 
ter, and a fast-response inlet mani- 
fold (Bell & Howell Co) at leak 
detector inlet. 

11 TPS Make sure that red indicator on TPS |Setting yelects actuation pressure 
TEST PORT PRESSURE meter is for TEST valve. 

set at 30 microns (maximum). 

12 | AP *Turn on auxiliary pump (roughing AP | Auxiliary pump operates. 
pump) power switch. 

13 Make sure VENT TEST switch is at 
TEST. 


CAUTION: In the following procedure, the AUTOMATIC PROTECTION switch on the leak detector 
unit must remain at CN if test port station is not connected. Moving the switch to OFF 
opens the automatic portion of the automatic protection and throttle valve exposing the 
Diatron filament to any damaging pressure surges that may occur. 

If test port station is connected, tilt Trs | TEST valve provides pressure burst 
leak detector control panel forward protection. 

and move AUTOMATIC PROTEC- 

TION switeh to OFF. (If AUTO- 

MATIC PROTECTION switch is not 

provided, disconnect connector Pi12 

from L102 solenoid and install 

special cable 136472 (Pell & Howell 

Co) between 102 solenoid and J207 


14 


Figure 5-9. Operating Procedures for Leak Detector Set (Sheet 2 of 12) 
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Operation 


on test port station.) Reple.ce con- 
trol panel, If test port station is not 
connected, make sure that AUTO- 
MATIC PROTECTION switch is atON, 


Move test port station POWER 
switch to POWER, 


Press leak detector unit POWER 
circuit breaker. 


4 
(cont) 


| POWER light comes on, NO TEST 
light comes on. Roughing valve opens. 


POWER light comes on. Forepump 
operates. Diffusion pump blower oper- 
ates. AUTOMATIC PROTECTION OFF 
light comes on (if installed and if test 
port station is connected), 


DIFFUSION PUMP light comes on. 
(Diffusion pump operates.) 


17 Wait until forepump operates 
quietly (approximately 1-3 
minutes), and then press DIFFU- 


SION pump circuit breaker, 


18 Allow 15 minutes (or more) for 


diffusion nump of] to warm up. 


Pump oil reaches operating tempera- 
ture, 


maa 


WARNING: In the following step, eye protection and protective clothing must be worn by personnel 
handling liquid nitrogen containersto prevent the liquid from contacting any part of the 
body. Hunan tiseue will freeze upon contact causing serious injury. 


he ns  P 


19 Fill cold trap with liquid nitrogen 
(MIL-P-27401) to a level no higher 
than 2 inches from top of cold trap 
bucket. 

20 Obtain pressure indication as 
follows: 


a. Move multipurpose switch to 
PRESSURE. 


b. Press GAUGE circuit breaker. 
(Pressure indication may go off 
scale temporarily, ) 


GAUGE light comes on. 


Pressure indication is 0.2 microns or 
less. 


c. QOhserve meter for result; then} LD 
proceed to step 21. If result ic not 
obtained, proceed jmmediately to 
subsiep d, 


d. Release GAUGE circuit 
breaker, and repeat substeps b and 
c at approximately one-minute inter- 
vals until result of substep c 13 ob- 
tained. Make sure throttle hand- 
wheel is turned fully clockwise. If 
result is not obtained within 45 


GAUGE light goes off and comes on 
as coerated, 


Figure 5-8. Operating Procedures for Leak Detector Set (Sheet 3 of 12) 
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Section V R-3825-5 
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Operation Result 
20 minutes of start of diffuser pump 
(cont) operation (step 17), terminate oper- 


ation by performing procedural 
steps fur securing leak detector 
for more than 24 hours and com- 
plete shutdown of leak detector. 
Refer to applicable Operation and 
Maintenance Manual (Bell & Howell 
Co). 
21 | CP Move FILAMENT switch to ON. If (1) FILAMENT light comes on, 
lst result does not occur, move FIL- 
AMENT switch to RESET momen- 
tarily, thento ON, Check that 
multipurpose meter indicates 0.2 
microns or less. If pressure is 
greater, return to step 20. If pres- 
sure is 0.2 microns or less and 
FILAMENT light is not on, ter- 
minate test and refer to applicable 
Operation and Maintenance Manual 
(Bell & Howell Co). If 2nd result 
does not occur, check TEST PORT 
PRESSURE meter. If black indi- 
cator has not contacted red indica- 
tor, check vacuum system for 
apparent leakage. If indicators 
appear io have contacted, refer to 
applicable Operation and Main- 
tenance Manual (Bell & Howell Co). 


(2) NO TEST light goes off, and 
TEST light comes on, 


22 TPS Evacuate interconnect between test, 
port station and leak detector unit 
as follows: 


a. If test port station is equipped 
with a TEST VALVE OVERRIDE 
switeh, actuate switch and hold for 
approximately 7-10 seconds, then 
release. 


b. If test port station is not 
equipped with TEST VALVE OVFR- 
RIDE switch, very cautiously open 
THROTTLE valve on leak detector 


until a reaction is noted on multi- 
purpese meter, Do not permit 
indication to go off scale, Close 
THROTTLE valve when pressure 
stabilizes at or belaw 0.2 microns, 


Figure 5-9, Operating Procedures for Leak Detector Set (Shect 4 of 12) 
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If standard leak is installed on fast- 
response inlet manifold (substep b 
of step 10}, open valve leading to 
standard leak and close other valve(s) 
on inlet manifold, 


24 Move FILAMENT switch to OFF, 


(1) FILAMENT light gocs off, 


(2) TEST light goes off, and WO 
TEST light comes on. 


CALIBRATION 


NOTE: If Diatron filament element has been replaced, leak detector must be adjusted for optimum 
setting (steps 73 through 88) prior tu calibration. 
e Leak detector startup procedure must be accomplished prior to step 25. 
e Calibration procedure is completed by performing steps 25 through 40. 
e Disregard TPS requirements if test port station is not connected. 


—$——— 


25 TPS Make sure VENT TEST switch is 
at VENT. 


Vent valve is open, and test valve is 
closed. 


26 LD Make sure throttle valve handwheel 
is turned fully clockwise. (Do not 
overtighten valve. ) 


Throttle valve closed. 


27 If not already installed, install 
standard leak 141430-8 or 25643-1 
(Bell & Howell Co) as follows’ 


TPS a, If test port station is 2onnec- 
ted, install standard leak in quick- 
disconnect fixture of test port 
station. 


LD b. If test port station is not con- 
nected, install standard leak in adap- 
ter on fast-response inlet manifold 
(step 10, substep b). Open valve 
leading to standard leak, and close 
other valve(s} on inlet manifold. 


28 Record values as follows: 


a. Record ambient temperature 
in vicinity of standard leak as value 


Ay. 
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b. Record calibration temper- 
ature, marked on standard leak as 
value Ay. 


c. Record calibration value (leak 
rate), marked on standard leak, as 
value B. 


Move MUJ.TIPLIER selector switch 
to X1 and turn ZERO ADJ adjust- 
ment, as necessary, to obtain regult 
Make gure indication does not drift 
after adjustment. (The de ampli- 
fier voltage may drift for 30-60 
minutes after actuation of POWER 
circuit breaker (step 16), causing 
OUTPUT mete” to drift. } 


OUTPUT meter indicates zero (after 
de amplifier has stabilized). 


Make sure multipurpose switch is 
set at PRESSURE; then check multi-~ 
purpose metur for result. (If result 
is not obtained, the vacuum system 
may be leaking or may have become 
contaminated, Consult applicable 
Operation and Maintenance Manual 
(Bell & Hewell Co). 


Multipurpose meter indicates 0.2 
microns or less. 


Check that adjustable pressure con- 
tact on TEST PORT PRESSURE 
meter is set for 30 microns or less; 
then turn VENT TES) ~~ vitch to 
TEST position. 


NO TEST light comes on. 


Move FILAMENT switch to ON. (Lf 
FILAMENT light does not come on, 
move FILAMENT switch to RESET, 
thentoON. If FILAMENT lighi still 
does not come on, the filament or 
other electronic components may 
have failed. Terminate test and 
refe’; to applicable Operation and 
Maintenance Manual for trouble- 
shouting procedures (Bell & Howell 
Co), if 2nd result does not occur, 
check TEST PORT PRESSURE 
meter. Jf indicator has not contac- 
ted adjustable pressure contact, 
check system for leakage. Refer 
to applicable Operation and Main- 
tenance Manual (Bell & Howell Cy). 


(1) FILAMENT light comes on. 


(2) NO TEST light goes off, and 
TEST light comes on, 


O mmmnaaicensemtamaeeanl 
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33 CP Move MULTIPLIER selector switch | CP OUTPUT meter indication rises and 
LD to X10 or K100; then very carefully stabilizes, and multipurpose meter 
turn throttle valve counterclockwise does not exceed 0.2 microns. 
to obtain result. 
34 CP Record OUTPUT meter indication 


(to nearest scale division) as value 
C. Record X setting of MULTI- 
PLIER selector switch as value D. 


35 | LD Turn throttle valve handwheel fuliy | LD Throttle valve closed. 
: clockwise. (Do not overtighten 

valve. } 
36 | CP Move MULTIPLIER selector switch 


to X1, and record OUTPUT meter 
indication (noise factor) as value E. 


37. «| CP Move FILAMENT switch to OFF. CP FILAMENT light goes off. TEST 
TPS | light goes off, and NO TEST light 
comes on, 


28 TPS Move VENT TEST switch to VENT. TPS NO TEST light goes off. 
If desired, the standard leak may 
be removed. 


39 Calculate temperature correction 
factor, value A, using figure 5-10 
and formula Ay - A, = F, as 
follows: 


a, Subtract calibration tempera- 
ture A, from ambient temperature 
A, to Stain temperature difference, 


Fi 


b, Using figure 5-10, determine 
temperature correction factor. 
Record correction factor as value A 
in figure 5-11, 

40 Calculute calibration sensitivity, S, 
using formula in figure 5-11, 


OPERATION 
NOTE: Calibration provedure must be accomplished prior to step 41. 


e Operation procedure is completed by performing steps 41 through 62. 
@ Refer to applicable Operations and Maintenance Manuals for alternate operation techniques. 


41 Make sure VENT TEST switch is at 


OFF. 


TEST and NO TEST lights are off. 
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42 Close protection throttle valve, Do 


not overtighten valve. 
43 Replace standard leak (or other test 
itern) with setup to be tested. 

44 Move FILAMENT switch to ON, 
{Make sure leak detector pressure 
is 1,2 microns or less. ) 


FILAMENT light comes on. NO 
TEST light comes on. 


45 Move VENT TEST switch to TEST, NO TEST light remains on, Then, 
when pressure indicator contacts 
adjustable pressure contact on TEST 
PORT PRESSURE meter, NO TZST 
Hight goes off and TEST light comes 
cn, 

46 FILAMENT light remains on or Ecce 


out momentarily. 


Slowly open throttle valve. (Do not 
let leak detector pressure indication 
exceed 0.2 microns.) Use valve to 
throttie test gases as necessary. 

47 Move MULTIPLIER selector switch 
as necessary, and allow indication 
of helium signal on OUTPUT meter 
to stabilize, 


48 Record numerical setting of MULTI- 
PLIER selector switch as value F 
in figure 5-11. 
49 Record OUTPUT meter indication 
(to nearest scale division) as value ' 
G in figure 5-11. 
50 Move VENT TEST switch to VENT. TEST light goes off, and NO TEST 
light comes on. 
51 Calculate value X (amount of helium 
leak detected) for test setup using 
unknown-leak formula in figure 5-11, 
52 If additional testing is required, 


repeat steps 42, 43, and 45 through 
51. 


SECURING FOR LESS THAN 24 HOURS 


CAUTION: An electrical power failure occurring during this standby condition necessitates a 
complete overhaul and cleaning of the vacuum system. 


NOTE: Securing leak detector set for less than 24 hours is completed by performing steps 53 
through 56. 
$3 LD Close throttle valve (rotate counter- 


clockwise). Do not overtighten valve, 
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Make sure VENT TEST switch is 
at VENT, and remove test setup. 
Provide a closure for test port 
(standard leak may be used to close 
port). 


NO TEST light is on. 


Move FILAMENT switch to OFF. FILAMENT light goes off, NO TEST 


light goes oft. 


WARNING: In the following step, eye protection and protective clothing must be worn by personnel 
handling liquid nitrogen containers, to prevent the liquid from contacting any part of the 
body. Human tissue will freeze upon contact causing serious injury. 


Fill cold trap with HNquid nitrogen 
(MIL-P-27401) to a level no higher 
than 2 inches from top of cold trap 
bucket. 


SECURING FOR MORE THAN 24 HOURS 


CAUTION: An electrical power failure occurring during this standby condition necessitates a 
complete overhaul and cleaning of the vacuum system, 


NOTE: Securing leak detector set for more than 24 hours is completed by performing steps 
57 through 67. 


Make sure VENT TEST switch is at NO TEST light is on Gif FILAMENT 
VENT, and remove test setup. Pro switch is on). 
vide a closure for test port. 


Very slowly open throttle valve to 
fully open position (rotate counter- 
clockwise), 


Make sure FILAMENT switch is at FILAMENT light is off. NO TEST 
OFF. light is off, 


Release GAUGE circuit breaker by GAUGE light goes off. 


pressing release lever located below 
circuit breaker. 


Move auxiliary pump switch to OFF. 


Open front cover of leak detector. 
Close Diatron isolation valve, and 
then pump isolation valve. 


Press and hold TEST VALVE OVER 
RIDE switch for approximately 10 
seconds. 
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Step | Loc | Operation sense pireee eSUME we 
64 | TPS Move POWER switch (on test port POWER light gors off. 


WARNING: In the following step, eye protection and protective clothing must be worn by personnel 
handling the cold trap bucket while the bucket contains liquid nitrogen. Human tissue 
will freeze upon contact with the liquid causing serious injury. 


CAUTION: Extreme care must be taken when handling the cold trap bucket to prevent denting the 
very thin-walled barrel of the bucket. 


NOTE: The following step vents the vacuum system. 


Remove screws from cold trap 
flange, and carefully remove cold 

trap bucket. Empty bucket in a safe 
place. 


WARNING: The following procedure specifies toluene, which is fl: nmable and must not be used 
near heat, sparks, or openflame. It is a toxic solvent. Inhalation of its vapors or 
prolonged contact with the liquid can cause serious injury or death. 


San EEE 


66 LD Allow bucket to rise to ambient 
temperature, then clean with 
toluene (Federal Specification 
TT-T-548). Wipe bucket dry with 
a clean, dry cloth, and reinstall 
bucket in vacuum manifold with O- 
ring and screws. 


67 If an electrical power faliure is 
probable, perform a complete 
shutdown procedure for leak de- 
tector set as specified in steps 68 
through 72. 


a 


COMPLETE SHUTDOWN 


NOTE: Shutdown of leak detector set is conpleted by performing steps 68 through 72. 


68 Accomplish steps 57 through 67 Lf 
not already accomplished. 


69 : Release DIFFUSION PUMP cir- DIFFUSION PUMP light goes off. 
cuit breaker (by pressing release 
lever located below circuit breaker), 


70 Allow 15 minutes for diffusion pump 
to cool. 


71 , Releasc POWER circuit breaker (by | LD All Hghts are off, 
pressing release lever located 
below circuit breaker). 


_ ee ere 
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Step, Loc Result 


Te | LD Make sure that diffusion pump is 


cool to touch; then slowly open pniap 
and Diatron isolation valves. 
a lnc 


AYNUGTING ITATRON 


NOTE: Perform this procedure only after maintenance of Diatron. 


» Leuk detector startup procedure (step 1 through 24) must be pe~formed prior to aajusting 


Diatron, 
73 Lp Cerform ¢.eps 1 through 24. ] 
14 iy Move multipurpose switch to 
ACCELERATOR, 
4 RY Tilt control panel forward, and cp Multipurpose meter indicates 60-80 
adjust ACCELERATOR VOLTAGsS volts. 


ADJ, HELIUM tor maximum result. 
{ 


to ACCELERATOR CURRENT test 
jack. (Use $-circuit phone plug, 
Type 267 (Switcheraft), or equiv- 


meter terminal is connected to in- 
sulated ring terminal of plug. 


Uh cP Move multipurpose awitch to ION- 
IZING CURRENT, 

Tl | CP Move MULTIPLIER selector switch 

| to X500, 

780 EP Move HIGH JONIZING CURRENT cP Multipurpose meter indicates midscale 
adjuptinent, as necessary, to obtain mark. 
result. 

19 op Record OUTPUT meter indication | 
(to nearest division mark). 

£0 CP Move MULTIPIHIER selector switen | 
to X1000. 

‘4 EP Turn LOW IONIZING CURRENT Ce OUTEUT meter indication is one- 
adjustment, a8 necessary, to optain half of value recorded in step 79. 
result, 

$2 ce fdAove FILAMENT switeh to OFF 

83 1 Connect ¥-500 microampere meter 

itlent.) Make sure that positive 


igure 5-9. Operating Procedures for Leak Detector Set (Sheet 11 of 12) 
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Section ¥ R-3825-5 


Paragraph 5-21 Volunie IT 
Operation Lac Resull 
Move FILAMENT switch to ON. cP FILAMEMT light comes on 


Make sure that VENT TEST switch 
is in TEST position and that TEST 
light is on, | 


Make sure that THROTTLE valve is 
not closed, 


Open front cover of teak detector cP QUTPUT meter indicatiun rises toa 
unit, loosen and rutate Diatron mag-| EQP | maximurn value as 0-500 microampere 
net as necessa; y to obtain result. meter indicates a minimum value, 
Then secure Diatron magnet, and See figure 5-12. 

clos® cover, 


CP 


88 


ee 


NOTE: Caliwration procedure (steps 25 through 40) must be accomplished prior to further operation 
of leak detector set. 


Meve FILAMENT switch to OFF, CP FILAMENT light goes off. 


te rR RE mr a RP UR TS ET TT At 


Figure 5-9. Operating Procelures for Leak Detector Set (Sheet 12 of 12} 


ec. Lift out precision tube, m. Install front and rear panels with four 
screws in each. 
d, Allow piston to slide to end of precision 
tube, §-21. TESTING FLOWRATE TESTER AND 
STOPWATCH, Testing the flowrate tester and 
ce. Slowly pull piston from preeisgion tube. stopwalch consists of flowing gaseous nitroven 
Mercury seal will flow off piston. into the flowmeter and testing stopwatch opera- 
tion. Test fiowrate tester and siopwatch as 
f. Remove screw from piston, and drain follows: 


remaining mercury from piston. 
a. Attach # hand valve to flowmeter outlut, and 


g. Install screw tn piston. make sure hand valve is open. 

h, Insert piston in precision tube. CAUTION 

j,. Insert tube in flowrate tester frame, If the flowmeter vent ts not open, 
placiusy end of tube on bottom rubber seat first. excessive pressure can build up in 

the tester lube, causing daniayze to 

j. Slowly tighten stem nul and attached seal she tester. 
plug until contact is made with top of precision 
tube, b. Make sure vent at top rear of flowmeter 


is open. 
k. Make sure tube is centered on rubber 


seats. c. Level tester with base adjusting screw. 
1, Tighten stem nut and attached seal plug d. Make sure that mercury seal is a contin- 
until a compression seal is obtained. uous ring in piston groove. 
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RENCE (°F) 


Adjust hand valve at tester outlet to allow 


piston to rise gsmvuothly past top of graduated 


scale. 
g. Open hand valve at outlet until piston 


descends to bottom of tester. 
Change No, 11 


Leak Detector Tempezature Correction Factor Chart 
i. 


Figure 5-10. 
CAUTION 
If the piston rises to top of tube, 


eee ere te TAIRA ar NA 


Flow 20-100 cc/m of gaseous nitrogen 


(MIL-P-27401) into tester inlet. 
the mercury seal can be blown 


out of the groove. 


c, 


Hecllon V R-3825-5 
Volume I 


Record calibration values: 


Ambient temperature A, = 

Calibration temperature ra | oe ee ee — 
Temperature correction factor A= 

standard leak leak rate B=_ aD 
OUTPUT meter {nearest scale division) Con. a 
MULTIPLIER (multiplication factor) D = — 
Noise factor (zero reference) E = Ee 
Leak detector sensitivity factor S = {to be calculated) 


Calibration formula: 


AxB 


ae (Cx DY-£E 


Where S = Sensitivity in atmospheric cubic centimeters per second 
per scale division {atm cc/sec/div), 


Assume A = 0.9, B= 3x 10°’, C= 90, D= 10, andE= 3, 
0.9% (3x10'), |. 0.9x 0.000 0003, 


Then S = GE Sc = 


. _ 0,000 000 27, me 
Ss Se S= 0. 000 000 000 301 
-10 


or S = 3.01x10 °, for this example. 


Unknown-leak formula: 


X= FxGxS 
MULTIPLIER switch setting F = 
QUTPUT meter indication G = 
Atmospheric cubic centimeters per second X = (tobe calculated) 


Figure 5-11. Leak wetector Calibration and Unknown-Leak Formula 
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MAGNET ROTA SION 


Figure 5-12. Leak Detector Diatron Magnet Alinement 


h, Wind stopwatch and operate for 30 min- 
utes. Momentarily press crown to start, stop, 
and reset stopwatch. 


§-22, CHECKING ACCURACY OF STOP- 
WATCH, The stopwatch must be within an 
accuracy of 10.4 second in 30 minutes, com- 
pared with aa instrument having an accuracy 
of 10.2 second .n 30 minutes. If stopwatch is 
not within acearacy specified, replace with one 
of known ac acy, 


§-23, MAINTENANCE OF PORTABLE ENVI- 
RONMENTAL TEST CHAMBER, 


5-24, Test chamber maintenance consists of 
cleaning and preparation for storing or ship- 
ment, Clean the test chamber by handwiping. 
(Refer to R-3825-5, Volumel.) When storing 
or preparing test chamber for shipment, cap 
all open ports, and install and secure cover, 
Store test chamber in an enclosed polyethylene 
bag having a minimum thickness of 0.040 inch. 
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3-25, MAINTENANCE OF HIGH-VOLTAGE 


LEAKAGE TESTER, 
WARNING 
Compressed fas must not be used for 
drying or cleanin unless effective 


chip guarding is . ged and personal 
protection equipment is worn. 


5-26. Maintenance consists of cleaning the 


tester and calibration-checking the tester 


instruments. Clean external surfaces of tester 


by handwiping. (Refer to R-3825-5, Volume I.) 


can intertor with a goft-bristle brush or 


Inw- 


pressure (less than 30 psig) gaseous nitrogen 


(MIL-P-27401). 


5-27. TESTING HIGH-VOLTAGE LEAKAGE 


TESTER. 
a. Obtain the following test equipment: 


(1) Eleven 100K-ohm, one-watt resistors 


GBT1 (International Resistance Co), or equivalent 


(2) One 0. 001-#f anu two 0. 002-uf capaci- 


tors, MAL serivs (General Electric), or 
equivalent 


b. Disconnect test leads from tester. 
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c. Move COMPENSATION contrel tu NONE, 
WARNING 


Testing ona metal surface can result 
in electrical shock to personnel. 


d. Connect tester to a 115-vac, 60-cycte 
outlet. Press and hold POWER switch. POWER 
light comes on. 


e. Turn VOLTS control clockwise until AC 
VOLTS voltmeter indicates 1, 500 +75 volts. 


f, Repeat step ¢ until ineter indicates 2, 500 
vac, 


g. Turn VOLTS control fully counterclock- 
Wise, and release POWER switch. POWEFR 
iight goes off. AC VOI TS voltmeter indicates 
Zero, 


h. Connect test leads to tester. 
WARNING 


If test leads are not kept separated, 
damage to equiunent and injury to 
personnel can result. 


i. Press and hold POWER switch. POWER 
light comes on. Turn VOL'PS control clockwise 
until AC VOLTS voltmeter indieates 1,000 volts, 


j. Release POWER switch, POWER light 
yoes off, and AC VOLTS vollmeter indicates 
Zero, 


k. Connect test leads tu 11 resistors in 
series. Press and hold POWER switch. POWER 
light comes on, and AC MICROAMPS meter 
indicates 900 190 microamps. 


l Release POWER switcu. POWRR light 
goes off and meters indicate zero. Turn VOLTS 
control fully counterclockwise, and disconnect 
tes{ leads from resistors. 


m. Connect 0. 001-,f capacitor between test 
leads. Press and told POWER switch. POWER 
light comes on. 


n. Turn VOLTS control until microamps 
seale indicates: leakage. Turn COMPENSATION 
control clockwise. AC MICROAMPES meter indi- 
cates a decrease in leakage. Release POWER 
switch, 
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o. Repeat steps m and n, using 0. 002- pf 
capacitor, 0.001- and 0. 002- yf capacitors con- 
nected in parallel, then both 0.002-,f capacitors 
connected in parallel. 


p. Connect a resistor to one lead of tester, 
and place other lead to create a 0,020 te 0.025 
inch gap from resistor lead. Press and hold 
POWER switch, and turn VOLTS control clock- 
wise until arc occurs at gap. Speaker signals, 


NOTE 


It may be necessary to decrease #a) 
to produce an are. 


q. Release POWER switch. POWER lizht 
goes off, and meters indicate zero, 


5-28. CHECKING ACCURACY OF HIGH- 
VOLTAGE LEAKAGE TESTER, ‘The teste. 
meters must ve within an accuracy of 3 percent 
of full seale, compared with an instrument 
having an aceuracy of 1/2 percent of fuil seale. 
If voltmeter or microamimeter are not within 
accuracy specified, replace meter(s) with meter 
within specified accuracy. 


5-29. MAINTENANCE AND REPAIR OF TEST 
KITS. 


5-30. Maintenance of the test kits consists of 
repalring, cleaning, testing, calibrating, and 
storing. 


5-31. REPAIRING TEST KITS. Test kit repair 
consists of replicing threaded inserts on test 
plates and lubricating fittings during component 
assembly, (Refer to R- 3625-5, Volume I, for 
removing and installing threaded inserts and 
lubricating procedures. ) 


§-32. CLEANING TEST KITS, Components of 
the dest kits that may be connected to an engine 
propellant or pneumatic system must be cleaned, 
packaged, and certified clean for the applicable 
system in which the components are to be used, 
(Refer to R-3825-5, Volume I, for cleaning 
procedure applicable to the component. ) 


5-33. TESTING SPARK IGNITER ADAPTER 
SET DC HYPOT. ‘Testing procedures for the 
DC Hypot in the spark igniter diclectric test 

adapter set are listed in figure 5-13. 


R- 3825-5 Section V 
Volume II 


Operation Result 


Obtain the following test equipment: 
a. Five 100-K ohm, one-watt resistors 
b. Multimeter, Model 640A (Simpson), or equivalent 


c. Vacuum tube voltmeter, Model 410B (Hewlett Packard), or 
equivalent 


d. Resistive voltage multiplier Model 459A (Hewlett Packard), 
or equivalent 


Turn off POWER switch and HV lever. Make sure VOLTAGE 
control is fully counterclockwise. 


Connect jumper from SAFETY GROUND stud to ground. 


WARNING: Operating the DC Hypot without a ground can result in serious injury or death. 


4 Connect resistors in Seri*s to high-voltage output terminal, then 
in series with multimeter to METERED RETURN terminal. 
5 Connect DC Hypot to 115-vae facility outler. 
6 Turn on POWER switch. POWER ON light 
cames on. 
7 Move MICROAMPS selector switch to 2, 500. 
8 Move HY lever to ON. HV light comes on. 
9 Slowly turn VOLTAGE control clockwise. a. Breaker trips 


ai 1,500 4150 volts. 
b. Multimeter indi- 


cates zero, 
10 Tutn VOLTAGE control fully counterclockwise, and move 
MICROAMPS selector switch to 50, 
11 Turn VOLTAGE control until MICROAMPS meter indicates Multimeter indicates 
50. 49-51 inicroamps. 
12 Turn MICROAMPS selcctor to 250. 
13 Turn VOLTAGE control until MICROAMPS meter indicates Multimeter indicales 
250. 245-255 microamps, 
14 Move MICROAMPS selector switch to 2, 500. 


ri tn rs A 


Figure 5-13. Testing DC Elypot (Sheet 1 of 2) 
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each of the following: 
a. 1,000 


b. 1,500 
ec. 2,000 


d. 2,500 


Turn on POWER switch and HY lever. 


of the following: 
a. 5,000 


bp. 10,000 
c. 15,000 
d. 20,000 
o. 25,000 
f. 30,000 


Turn VOLTAGE control until MICROAMPS meter indicates 


Turn VOLTAGE control fully counterclockwise. 
TurnoffHV lever, then POWER switch. 


Remove test equipment, aad connect probe and voltage multi- 
plier to METERED RETURN terminal. 


Turn VOLTAGE control until KILOVOLT meter indicates each 


Multimeter indicates: 


950-1,050 micro- 
amps 


1, 450-1, 550 micro- 
amps 


1, 960-2, 050 micro- 
amps 


2,450-2, 550 micro- 
# ips 


Multimeter indicates 
zero. 


HV and POWER ON 
lights «fo off. 


POWER ON and HV 
lights come on, 


Multiplier liadicates: 
a 


29-71 volts 
79-121 volts 
129-171 volts 
179-221 volte 
229-271 volts 
279-321 volta 


Figure 6-13. Testing DC Hypot (Sheet 2 of 2) 


5-34, CHECKING ACCURACY OF SPARK 
IGNITER ADAPTER SET DC HYPOT. The DC 
Hypot contained in the spark igniter adapter set 
(dielectric test) must be checked for accuracy 
every 6 months. The kilovoltmeter and miecro- 
ammeter must be checked for an accuracy of 3 
percent of full scale, compared to a laboratory 
standard with an accuracy of 1/2 percent of full 
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scale. If specified accuracies are not obtained, 
the meter being checked niust be replaced with 
a meter within the specified accuracy. 


9-35. STORING TEST KITS. Test ki‘s are 
stored in the components adapter set cabinet. 
The containers listed in figure 5-14 may be 
used for long-term storage. 


R-3825-5 
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Test Kit/Test Fixture 


Part Number Container 
9021876 o 0s 
9021884 RX23175-KKA-2 
9021885 RX23175-JJA-2 
9021887 RX27010-21 
9022189 RX27010-11 
9022447 RX23175-EBB-1 
9022535 P.X23175-CCC-1 
9022528 RX23175-CCB-1 


<a 


Figure 5-14. Test Kit Containers 
5-36. MAINTENANCE OF ACCESSORIES, 


5-37. Maintenance of the accessories consists 
of cleaning and testing accessories and replac- 
ing filter elements. Lubricate filter packings 

and threads during assembly. Refer to 


R-3825-5, Volume I, for lubricating procedures, 


5-38. CLEANING ACCESSORIES. Accessories 
+'* may be connected to an engine propellant 

vl pneumatic system must be cleaned, pack- 
aged, and certified clean for the applicable 
system in which the accessories are to be used. 
Refer to R-3825-5, Volume I, for cleaning pro- 
cedure applicable to the accessory. 

5-39. TESTING ACCESSORIES. 

5-40. Testing accessories consists of hand 
valve leak tests, a temperature transducer 
resistance test, a manifold function test, an 
electrical cable continuity test, and a hose 
proof-pressure test. 


5-41, TESTING HAND VALVES. Pneumatic 
Test Console G3107 may be used to test hand 
valves and cryogenic hand valves. Refer to 
R-3825-5, Volume I, to prepare console for 
pneumatic use. Test valves listed in figure 
5-4 as follows: 


a. Apply 6,000 psig gaseou.s nitrogen 
(MIL-P-24701) to IN port of hand valve with 
valve closed. Leakage is not allowable at OUT 
port or stem. 


b. Vent pressure, and apply 6, 000 psig to 
OUT port. Leakage is not allowable at IN port 
or stem. 


c. Vent pressure, plug OUT port, and open 
valve. 
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d. Apply 6,000 psig to hand valve. External 


leakage 1s not allowable. 


30-42. TESTING CONNECTION VALVE. Pneu- 
matic Tesi Console G3107 may be used to test 
the connection valve. Refer to R-3525-5, Vol- 
ume I, to prepare console for pneumatic use. 
Plug outlet of connection valve, anc apply 1,000 
psig gaseous nitrogen (MIL-P-27401) through a 
flowmeter to valve inlet. Maximum allowable 
leakage is 50 scim. 


5-43. TESTING TEMPERATURE TRANSDUCER, 
Test temperature transducer by measuring re- 
sistance between pins B and C on transducer 
electrical connector, Resistance must be 500 
+5 ohms at a temperature of 70° to 78° F. 


§-44. TESTING MANIFOLD. Pneumatic Test 
Console G3107 may be used to test the manifold. 
Refer to R-3825-5, Volume I, to prepare con- 
sole for electrical use. Pateh the console elec- 
trical control panel as shown in figure 6-15. 
Connect test cable 103317 to manifold and test 
cell electrical outlet. Test manifuld as follows: 


a, Cap COMM ports with pressure caps. 


b. Secure valve to prevent movement during 
flow test. 


c. Apply t, 500 psig gaseous nitrogen 
(MIL-P-27401) to INLET N.C. port. Leakage 
is not allowable at VENT N.C. ports. 


NOTE 
Leakage is defined as any leakae 
2.0 ce/hr or greater. 
d. Apply 24 +4 yvde fo solenoids, and allow 


system to stabilize. Leakage is not allowable 
at VENT N.C. port. 


e. Decrease pressure to zero, and remove 
electrical power, Pressure in valve vents. 


f. Remove pressure caps from COMM ports. 


g. Apply 30 psig to INLET N.C. port and 24 
+4 vde to one solenoid. Flow must be evident 
at COMM port of valve. Remove 24 +4 vde. 
Flow stops, 


h. Apply 24 44 vde to remaining solenoia. 
Flow must be evident at COMM port of valve. 
Remove 2444 vdc. Flow stops. 


5-45. TESTING ELECTRICAL CABLES. Test 
the cables (figure 5-4) by performing a continuity 
check. The cables are listed in figure 5-16 with 
the connector pins and interconnecting wires, 
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Patch-Cord 
Connections 


Patch-Cord 


Remarks Connections Remarks 


A1-10D to Al-1A — Supplies 28 vde to switch- 


Al-10E to Al-2A Supplies 28 vdc to switch- 
light number 1. 


light number 2. 


A1-1C to Al-II Connects switch-light Al-2C to Al-aI Connects switch-light 
number 1 to connector number 2 to connector 
P8907, P808. 

A1-1H to A1-9F Provides return from Al-2H to 11-9D Provides return from 


connector P807 connector P8086. 


Figure 5-15. Patch-Cord Connections for Testing Manifold 


From Connector To Connector From Connector To Connector 


and Pin and Pin and Pin and Pjn 
9026544 
P25E-e PO04-A p25D-N P903-A 
P25E-f P904-B 1 25D-P P903-B 
P25E-h P904-C 
P25E-i P904-D ogesese 
P25E-K P904-E P25C-Y P902-A 
P"SE-m P904-F P25C-W P902-B 
_ P25C-V P902-¢c 
9026541 P25C-c Pg902-D 
p26D-B P806-A P25C-b P902-E 
P26D-F Pa06-B P25C-% P902-F 
P26D-G P806-C P25C-HH P902-G 
9026542 026546 
P260 F P802-A P25B-V PGO1-A 
P26C-F P802-B P25B-W P901-B 
p26C-H P802-C P25B-Y P901-C 
P26C-J P802-D P25B-Z P901-D 
P26C-K P803-A P25B-b P901-E 
P26C-L P803-B P25B-c P901-F 
P26C-M P803-C P258-HH P901-G 
P26C-N P803-D 
P26C-P P804-A 2026547 
P26C-R - -P804-B P26A-C P800-A 
P26C-S P804-C P26A-D P800-B 
P26C-T PB04-D P26A-E P800-C 
P26C-U P805-A 
P26C-V P805-B 26548 
P26C-W P805-C P25A-A P900-C 
p26C-X P805-D P25A-B a) P900-D 
P25A-C 
9026543 P25A-D P900-E 
P26B-B P801-A P25A-E ia) P900-F 
P26B-F PB01-B P25A-F 
P26B-G Pavl-C P25A-G P900-H 
P26B-H P801-D P26A-H) P900-J 
P26B-J Pg01-£ P25A-J 


(a) Pin connected to shield ties 


Figure §-16. Electrical Cable Wire List (Sheet 1 of 2) 
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From Connector To Connector 


and Pin and Pin 
9026548 (cont) 
P25A-K P900-K 
P25A-L P900-L 
P25A-M(@) 
P25A-8 P900-P 
P25A-T P900-R 
p25a-ul@) P9o9-1) 
9026549 

P25F-b P905-A 
P26F-c P905-B 
P25F-d(a) 
P25F-¢ P905-C 
PROP Lia) P905-D 


(a) Pin connected to shield ties 


ee a ee 
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To Connector 
and Pin 


From Connector 
and Pin 


9026538 
P26E-A P807-A 
P26E-B P807-B 
P26E-C P808-A 
P26E-E P808-B 
9926539 
P26F-P P809-A 
P26F-M P809-B 
P26F-N P809-C 


Figure 5-16. Electrical Cable Wire List (Sheet 2 of 2) 


§-46, PROOF-PRESSURE-TESTING ADAPTER 
SET HOSES. Proof-pressure-test hoses hy- 
drostatically or with gaseous nitrogen 

(MIL- P-27401) to the pressure shown in figure 
5-17. Pressurize hose for 2 minutes, vent 
pressure, and repeat cycle 4 times. Perma- 
nent damage or deformation is not allowable. 
Hydrostatically proof-tested hoses must be 
Cleaned prior to use, (Refer to paragraph 

5-38. ) 


WARNING 


Safety regulations must be observed 
when proof-pressure-testing. Proof 
pressure can burst a defective hose, 
causing injury or death. 


Hose Part Number 


Proof- Test Pressure 


19-9014938- 32 
19-9014938-33 


10, 000 +200 psig 
6, 000 +120 psig 


19-9014938-34 
19-9014938-35 
19-9021927-3 
19-9021927-4 


19-9021927- Sia) 


19-9021904-2 


(a) In test set 9021901 


6, 000 +120 psig 
6, 000 +120 psig 
3,000 +60 psig 
3, 000 460 psig 
3,000 +60 psig 
6, 500 +130 psig 


Figures 6-17, Proof-Pressure 
Test Requirements 


5-47, TESTING PATCH-CORDS. Testing 
patcn-cords consiets of checking continuity and 
measuring resistance. Wheatstone bridge, 
Mode) 5305 (Leeds and Northrup Co), or equiv- 
alent, may be used to measure patch-cord 
resistance. 


a. Check for continuity between pins A and B 
of patch-cord 3088-10. 


hb. Measure resistance across the following 
patch-cords: 


Patch-Cord Required Resistance 

Part Number (Ohms) 
3088-7 270-3390 
3088-8 460-560 
3088-9 90-110 
3088-11 9-11 


Pages 5-46 thru 5-64 deleted. 
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SECTION VI 


LIQUID NITROGEN SERVICE UNIT 2425000 


WARNING 


LIQUID NITROGEN SERVICE UNIT 2425000 MUST BE OPERATED 
BY AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE 


EQUIPMENT. 
TABLE OF CONTENTS 
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6-1. DESCRIPTION AND LEADING PARTICULARS OF LIQUID NITROGEN 
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SERVICE UNIT. 
6-2. DESCRIPTION OF LIQUID NITROGEN SERVICE UNIT. 


6-3, The liquid nitrogen service unit (figure 6-1) is a mobile storage tank used 

to transport, store, and supply liquid nitrogen to the components test console. The 
service unit consists of a 105 gallon vacuum-jacketed storage tank mounted ona 
trailer, a valve and instrument compartment at the rear of the storage tank, and 
atransfer hose, The storage tank is comprised of an inner and outer shell with a 
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Figure 6-1. Liquid Nitrogen Service Unit 
6-2 
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vacuum space between the shelis and isdesigned to hold 100 gallons of liquid nitro- 
gen, allowing a 5 gallon vapor space. The valve and instrument compartment con- 
tain the gages and valves used to indicate liquid level, build pressure, and transfer 
liquid nitrogen. Relief valves and burst diaphragms protect the system against 
overpressurization. A pressure buildup is incorporated into the system to pres- 
surize the tank when transferring liquid. A storage rack is provided along the side 
of the tank for the flexible transfer hose. The four wheel trailer has a tow bar, 
steerable front wheels, pneumatic tires, and a brake mounted on one rear wheel. 
Maximum towing speed is 5 miles per hour. A safety chain must be used between [ 
service unit and towing vehicle. Liquid nitrogen is transferred into the service 
unit by connecting the transfer hose to a liquid nitrogen source, opening fill and 
drain valve, opening vent valve, and allowing liquid nitrogen to flow into the 
service unit. The amount of liquid nitrogen in the service unit is indicated on the 
liquid level gage. Liquid nitrogen is transferred from the service unit by con- 
necting the transferhoseto the receiving unit, closing the vent valve, and opening 
the buildup coil valve. Liquid nitrogen flows through the buildup coil, vaporizes, 
and creates a pressure which is then routed to apply a pressure head on the liquid 
nitrogen in the tank. Pressure in the system is indicated on the pressure gage. 
When the desired transfer pressure is reached, the fill and drain valve is opened 
and transfer of liquid is started. (Refer to figure 6-2. ) 
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Figure 6-2. Liquid Nitrogen Service Unit Schematic 
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6-4, LEAD PARTICULARS FOR LIQUID NITROGEN SERVICE UNIT. 


6-5, Leading carticulars for the service unit are listed in rigure 6-3. 
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Lenprh Clow Bar Stowed) 87 Weight (Emnty) 795 pounds 
Length (luw or Extended) 122 Hane: S128 SOD Gy Phy 
yire Pressure 100 psi 
arity 5 
Width , 50 Towing FULcd 5 roph 
deign (Tow Bar Stowed) 43.5 Stes.ing Angle 30 degrees 


eight (Tow Far Extended) 34.5 Sto. age Tank Caprcity 


Liquid 10C gallons 
"Wheelbase 56.5 Vapor Space 8 gallons 
Tow Bar Lencth 36 System Operating 


Pressure 50 psi 


PEE ake ee nt mee nee mene EL GR Re RR RN NN —_ 


ee UR Le lala 


figure 6-3, Weading Particulars for Liquid Nitrcyen Service Unit 


B-f, MALS VENANCE OF LIQUID NITROGIw SERVICE UNIT. 
6-7. The maintenance tasks required to engure operation of the service unit are 
listed du igure @-4, which sists the tasks to be performed, indicates when the 
tank js {a Le performed, and references the data to support the tasks. 
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Reference/Remarks 


Paint exposed surfaces. 


Inspect service uit for scratches 
Refer to paragraph 6-20. 


and chi»ped paint, 


Replace contaminated 
service unit. 


Inspect for open vent ports and 
lines; inspect open vent ports and 
lines for contamination, 


When contaminated, clean 
hose. Refer to R-3825-5, 
Volume I. 


Inspect open transfer hose for 
contamination. 


Inspect tires for proper inflation. Refer to figure 6-3, 


Inspect gages for broken glass. Replace as required. 


Clean and paint surfaces. 
Refer to paragraph 6-20. 


Inspect painted surfaces for 
corrosion. 


Inspect builaup coil for damage. Replace service unit. 
Every 30 days in storage. 
Pressure gage indicates 
1-5 psig, 


Inspect storage tank for pres- 
surization. 


With brake lever actuated. 
service unit must be 
immobile. If service unit 
remains mobile, repair 
brake, 


Inspect brakes for positive 
braking action. 


Lubricate steering pear. 
Refer to paragraph 6-18, 
* 


Inspect steering gear for binding 
during movement. 


Figure 6-4, Maintenance Requirements for Liquid 
Nitrogen Service Unit (Sheet 1 of 3) 
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Pricr to Use 


Requirement Reference/Remarks 
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Subsequent to use as frost 
thaws from compartment 
components or whenever 
unit is stored outdoors. 
Remove moisture and water. 
Clean valve compartment. 
Refer to R-3825-5, 

Volume I. 


Inspect vulve compartment for 
moisture or accumulation of 
water. 


Prior to storage. Refer to 
R-3825-5, Volume I, 


Clean service tnit, 


X | Every 30 days. Refer to 
paragraph 6-18. 


Lubricate trailer steering gear. | | 
& | Every 6 months. Hand-pack 


Lubricate trailer wheel bearinzs. 
bearings. Refer to para- 
graph 6-18. 


X | Prior to initial use. Refer 
to paragraph 6-8. 


Leak- and function-test. 


X | Every 6 months. Disconnect 
transfer hose from service 
unit, pressurize hose to 100 
psig with gaseous nitrogen 
(MII.-P-27401) (paragraph 
1~42), and hold for 2 min- 
utes. Vent and repeat 4 
additional times. 


Proof-test transfer hose. 


xX | Every 6 months. Refer to 


Test relief valves, 
paragraphs 6-13 and 6-15. 


X | &very 6 months. Refer to 
paregraph 6-22. 


Check calibration of pressure page. 


Prepare service unit for storage. 4 | Whenever storage tank is 
notin use. Refer to paca- 
| graph 6-24. 
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Figure 6-4, Maintenance Requirements for Liquid 
Nitrogen Service Unit (Sheet 2 of 3) 
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Prior to Use 


Receiving 


Requirement Reference/Remarks 


m 4 Special 


Heat leak-test. Every 6 months. Refer to 


paragraph 6-14. 


* 


Prior to shipping. Refer to 
paragraph 6-24. 


Prepare service unit for shipping. 


Figure 6-4. “Maintenance Requirements for Liquid 
Witrogen Service Unit (Sheet 3 of 3) 


6-8. LEAK- AND FUNCTION-TESTING LIQUID NITROGEN SERVICE UNIT. 


6-9. Weak- and function-testing consists of filling the service unit, leak-testing, 
heat leak-testing, and setting relief valves. (Refer to figures 6-1 and 6-2. ) 


6-10. TEST EQUIPMENT. Test equipment used to leak-test service unit is 
listed in figure 6-5. 
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Part Number Nomenclature Use 
MIL- P- 27401 Liquid nitrogen Fill and pressurize service unit 
MIL- P-27401 Gaseous nitrogen Test relief valve 
MSFC-SPEC-384 Leak-test compound Leak-test connections 
Pressure gage, 0-100 psi Indicate pressure 
Flowmeter, 10-350 cim Measure leakage 
Hand vent valve Vent transfer hose 
Asbestos Gloves Personnel protection 


Face shield Personnel protection 
Figure 6-5. Test Equipment 
6-11. FILLING LIQUID NITROGEN SERVICE UNIT. 


a. Open vent valve on service unit and vent storage tank. Pressure gage shall 
indicate zero psig. 
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b. Connect a LOX-clean transfer hose and hand vent valve to facility liquid 
nitrogen supply. (Refer to section I for cleaning requirements. ) 


c. 


WARNING 


Eye protection and protective clothing must be worn 
by personnel handling liquid nitrogen to prevent the 
liquid from coming in contact with any part of the 
body. Human tissue will freeze upon contact, causing 
serious injury. 
Fill service unit with 50 gallons of liquid nitrogen. Refer to placard on 


service unit access door. 


6-12. 
a. 
h, 


Cc. 
d. 


WARNING 


Do not loosen or tighten connections while system is 
pressurized or at cryogenic temperature since serious 
injury to personnel and damage to equipment may result. 


CAUTION 


When operating the 3-way gage protector valve, port C 
must be open prior to the opening or closing of ports A 
and B. The opening or closing of cither port A or port 
B while port C remains closed can result in damage to 
the liquid-level indicator. 


LEAK TESTING. 
Prepare service unit for test. (Refer to paragraph 6-{1.) 
Pressurize system by closing vent valve and opening buildup coil valve. 
NOTE 
Tank pressure, controlled by the pressure regt lator, 
will stabilize at 50 psig as indicated on the pressure 
gage. 
Open vent valve, as necessary, to relieve any pressure in excess of 50 psig. 
Apply leak-test compound (MSFC-SPEC-384) to all connecriuns. No leakage 


is allowable. 


e. 
f. 


Open vent valve and allow pressure to vent. 
If no additional tests are to be performed, secure service unit. (Refer to 


paragraph 6-16. ) 


6-13. 
a. 
b. 


6-8 


TESTING VENT RELIEF VALVE. 
Prepare service unit for test. (Refer to paragraph 6-11.) 
Pressurize system by closing vent valve and opening buildup coil valve. 
NOTE 
Tank pressure, controlled by the pressure regulator, 
will stabilize at 50 psig as indicated on the pressure 


gage. 
Change No. 18 ~ 14 September 1973 
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c. Loosen lock nut on pressure regulator and turn adjusting screw clockwise. 
Adjust pressure regulator to build pressure until relief valve vents at 60 15 psig. 


d. Open vent valve as necessary to control pressure in excess of 65 psig. 


e. Open vent valve and allow pressure to vent. 
f. Adjust relief valve as required, then repeat steps c through e. 


g. Loosen lock nut on pressure regulator and turn adjusting screw counter- 
clockwise. Set pressure regulator to 50 psig. Tighten lock nut. 


h. If no additional tests are to be performed secure service unit. (Refer to 
paragraph 6-16.) 


6-14. HEAT LEAK-TESTING, 
a. Prepare service unit for heat leak-test. (Refer to paragraph 6-11.) 
b. Allow tink to vent and stabilize for a period of 6 hours. 


c, Atiach flowmeter to vent and measure flow. The flowrate shall not exceed 
800 cubic inches per minute. 


d. If no additional tests are to be performed, secure service unit. (Refer to 
paragraph 6-16.) 


6-15. TESTING FILL AND DRAIN RELIEF VALVE. 
a. Disconnect transfer hose from sezvice unit. Cap transfer hose, 


b, Connect a regulated source of gaseous nitrogen und a test gage to fill and 
drain fitting. 


c. Close fill and drain valve and open vent valve on service unit. 


d. Slowly increase gaseous nitrogen supply until relief valve vents. Relief 
valve shall vent at 80 45 psig. 


e. Decrease gaseous nitrogen supply to zero, 
f. Adjust relief valve as required, then repeat steps d and e. 


g. Secure test equipment and connect transfer hose to fill and drain fittings. 
Torque transfer hose fitting. (Refer to R-3825-5, Volume I for torque values.) 


h. If no additional tests are to be performed, secure service unit. (Refer to 
paragraph 6-16.) 
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6-16. SECURING LIQUID NITROGEN SERVICE UNIT. 


6-17. The service unit may be secured with liquid nitrogen in the storage tank. 
Secure the service unit as follows: 


a. Open vent valve; ensure fill and drain valve is closed. 
b. Close buildup coil valve. 
c. Gpen port C on 3-way gage protector valve. (See figure 6-2.) 


d. Ensure transfer hose is free of liquid nitrogen; then store transfer hose on 
rack on storage tank. 


6-18. LUBRICATING LIQUID NITRCGEN SERVICE UNIT. 


6-19. Lubricate (Method X, R-3825-5, Volume I) the service unit wheel bearings 
and steering assembly with gear grease Nu. 627 (Bray Oil Co) or gear grease 
(MIL-G-23827). Eight lubrication fittings are provided on the steering assembly. 
Wipe excess lubricant from grease fittings. Ensure lubricant does not contact 
liquid nitrogen handling component surfaces. 


WARNING 


Contaminated liquid nitrozen used in a liquid oxygen 
system Can cause an explosion resulting in serious 
injury or death and damege to equipment. 


6-20. PAINTING LIQUID NITROGEN SERVICE UNIT. 
WARNING 


The following specifies primer (MIL-P-8585), which 

is flammeble and musi not be used near heat, sparks, 

or open flame. It is toxic. Inhalation of its vapors or 
prolonged contact with the primer can cause serious 
bodily harm. In case of prolonged exposure, immed- 
iately obtain fresh air and wash skin with soap and water. 


6-21. Paint exposed or scratched surfaces of service unit with orange-yellow 
enamel (Federal Specification TT-E-489), color 13538 (Federal Standard 595). 
Use a fine wire brush to remove corrosion. Wipe surface clean. Apply zinc 
chromate primer (MIL-P-8585) as required and allow to dry thoroughly before 
applying enamel finish coat. Stencll letters with gloss black lacquer (Federal 
Specification TT-L-32), color 17038 (Federal Standard 595). 


6-22. CHECKING PRESSURE GACE CALIBRATION, 


6-23. Pressure gage calibretion check consists of checking the pressure gage to 
a calibrated reference gage. To check the pressure gage, proceed as follows: 


a. Remove pressure gage from service unit. 


b. See figure 6-6 for pressure gage calibration check requirements. The gage 
listed in figure 6-6 is used in a liquid nitrogen system. 
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sandd. (Deleted) i 


e. Lubricate gage fitting and install pressure gage. (Refer to Lubrication 
paragraph in R-3825-5, Volume I. ) 


Test Standa rq? 


Part Range Accuracy Minimum Accuracy 
Number Nomenclature (+ Full Scale) (+ Full Scale) 
2600538 , Pressure Gage 0-100 psig 0.2% 

(0. 5%) 


(a) Range of tesi standard must be at leat 100% but not more than 125% of range 
of instrument being tested. 


Figure 6-6. Pressure Gage Calibration - Check Requirements 


6-24. PREPARING LIQUID NITROGEN SERVICE UNIT FOR STORAGE OR 
SHIPMENT. 


a 


6-25. To prepare the service unit for long term storage, in excess of 30 days, 
perform steps a through m. To prepare service unit for shipment, perform steps 
a through j. 


a. Drain or allow all liquid nitrogen to vaporize from the storage tank. (Refer 
to SERVICE on service unit access door to drain storage tank. ) 


b. Close all valves on service unit. 


c. Connect transfer hose to a regulated gaseous nitrogen (MIL-P-27401) source 
using a 10 micron filter. 


d. Open fill and drain valve on service unit. 
e. Slowly open nitrogen source valve and pressurize storage tank 1 to 5 psig. 
f. Close fill and drain valve on service unit, 


g. Secure service unit and pressurizing equipment. 


h. Cap all open lines and vents in service unit. 
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i. Thaw and remove all ice deposits from valve compartment components. 
CAUTION 


Do not use sharp instrument to remove ice deposits as 
damage to equipment can result. 


j. Dry the valve compartment and components completely. 
k. Lubricate service unit trailer. (Refer to paragraph 6-18. ) 
l. Place service unit trailer on blocks to remove weight from tires. 


m. Ensure brake is released. 
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SECTION VII 
ELECTRICAL INTERFACE SUPPORT 9024460 


WARNING 


ELECTRICAL INTERFACE SUPPORT 9024460 MUST BE 
OPERATED BY AUTHORIZED PERSONNEL TRAINED IN THE 
USE OF THE EQUIPMENT. 
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TABLE OF CONTENTS 


PARAGRAPH PAGE 


7-1 Description and Leading Particulars of Electrical 
Interface Suport 6.60%. 6 5. See! eee a eS ee we vk 7-1 
7-3 Configuration Changes.-Manual Effectivity .......4., 7-1 


7-5 Maintenance of Electrical Interface Support... ....+ +e. 7-2 
7-7 Cleaning Electrical Interface Support ...... Pee ee a 7-2 
7-9 Repairing Electrical Interface Support... 2.1 1 eee eee 7-2 


7-1, DESCRIPTION AND LEADING PARTICULARS OF ELECTRICAL INTER- 
FACE SUPPORT. 


7-2. The electrical interface support supports the customer connect end of the 
interface cables during handling and installation of the engine and provides readily 
accessible connections for the interface cables during engine checkout. It consists 
of a panel mounted by a tubular framework. The interface support weighs 
approximately 25 pounds and is 26 inches wide, 26 inches deep, and 28 inches 
high, 


7-3, CONFIGURATION CHANGES--MANUAL EFFECTIVITY. 


7-4. The modification incorporated changing the configuration of the interface 
support is listed in figure 7-1, 


Approved Part Dash Incorporated in 
ECP No, No. Manual Dated 
J2-346 -11 21 May 1965 


Figure 7-1. Configuration Change--Manuai Effectivity 
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7-5. MAINTENANCE OF ELECTRICAL INTERFACE SUPPORT. 


7-6. Maintenance tasks required on the electrical interface support are listed in 
figure 7-3. Information presented outlines the tasks to be performed, when the 
task must be performed, and where the data support for the tasks is found. When 
replacing parts, see figure 7-2 fur part identification. 


7-7. CLEANING ELECTRICAL INTERFACE SUPPORT, 


7-8. Clean interface support by handwiping exterior surfaces. (Refer to 
R-3825-5, Volume I.) 


7-9. REPAIRING ELECTRICAL INTERFACE SUPPORT. 


7-10. Repairing is limited to replacing damaged parts, repairing painted 
surfaces, and repairing damaged welds. 


WARNING 


The following specifies primer (MIL-P-8585), which 
is flammable and must not be used near heat, sparks, 
or open flame. It is tox'c, Inhalation of its vapors 
or prolonged contact with the primer can cause 
serious bodily harm, In case of prolonged exposure, 
immediately obtain fresh air and wash skin with 

soap and water. 


7-11, Paint interface support using the following: 


a. Base coat: yellow zine chromate primer (MIL-P-8585). 


b. Finish coat: red enamel (Federal Specification TT-E-489); color 11136 
(Federal Standard 595). 


c. Stenciled markings: white cellulose lacquer (Tederal Specification 
TT-L-32); color 37875 (Federal Standard 595). 


7-12. Repair cracked welds by grinding out the crack and re-welding to the 
original weld contour, using welding rod Type 4043 (MIL-E-16053), 
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Figure 7-2, Electrical Interface Support 
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Requirements Reference/Remarks 


Replace missing parts. 
See figure 7-2. 


Inspect electrical 
interface support 
for completeness. 


Replace damaged adapters. 
See figure 7-2, 


Inspect adapters 
for damage. 


Repair painted surfaces. 
Refer to paragraph 7-11, 


Inspect painted 
surfaces for 
damage or wear, 


Repair cracked welds. 
Refer to paragraph 7-12, 


Inspect welds 
for cracks. 


Figure 7-3. Electrical Interface Support Maintenance Requirements 


§ All data on pages 7-5 and 7-6 deleted. 
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SECTION VIII 


SPARK MONITOR/OVERSPEED CUTOFF PANEL G1045 


WARNING 


SPARK MONITOR/OVERSPEE)D CUTOFF PANEL G1045 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 
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Underlined titles denote primary paragraphs. 


8-1, DESCRIPTION AND LEADING PART. 


pULapet OF SPARK MONITOR AND OVER- 
SPEED CUTOFF_PANEI., 


8-3. The spark monitor and overspeed cutoff 
panel (figure &-1) is used during an engine firing 
test, It consists of a spark exciter momtor and 
a turbine oversperd trip. The spark exciter 
monitor monitors and transmits the enpine spark 
system sionals and spark OK sipnals to the 
stage control system for recording purpases. 
The turbine overspeed trip detects the engine 
turbine speed signals, monitors cngine durbine 
speed, and initiates an engine cutulf signal in 
{he event of engine turbine oversperd, 


4-3. The spark monitor and overspecd cutoff 
panel is designed for mounting ina standard 
19-ineh rack. The panel, consisting, of « chaguis 


OF CONTIANTS 


PARAGRAPH PAGE 
~20 MAINTENANCE OF SPARK MONSPROH AND. 
OVERSPLED CUTOFF PANEL COMPONENTS «14 
Het Calibrating Tarbine Overspeed 
REDD 268 cee helenae sa aad . Rm] 4 
Beat Removing Spark Exciter Monitor 
Circuit Board co.cc ce rece eee &~18 
Rel Posting Spark Faeiter Mend tor 
Civenit Board co... eee ee eee fal Kal 
Have Installing Spark fxeiter Monitor 
Circuit Hoard co.cc ee ec eee doo) 
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Meth Teataldang Turhine Overspeed Trip 
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anda front panel, provides for mounting the twa 
electronic units and their associated compunents, 
Mounted on the chassis are a syark exXciter mon- 
itor, a turbine overspeed (rip, four rclays, five 
receptacles, a diode lterm.nal board, four diodes, 
a ground terminal stud, and associated wiring. 
See figure 8-2 for leading particulars. Instruc- 
Gons for use of {he Spark monitor and overspeed 
cutoff panel are in R- 3825-12. 


8-4. DESCRIPTION AND OPERATION OF 
SPARK EXCITER MONITOR. 


6-5, The spark caciter monitor consists of a 
base, a cover, fuur circuit boards, a cable 
harness, anda ground cable. Each circuit 
board contams a de voltage-level diseruni- 
nator, a pulse-rate discrimimator, a pulse 
shaper, andan AND gate. The cable 
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Figure 8-1, Spark Monitor and Overspeed Cutoff Pane! ‘Sheet 1 of 2) 
8-2 Change No. 14 - 12 Novernber 1970 
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harness contains five receptacles. 


Figure 6-1, Spark Monitor and Over- 
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Spark Monitcr 
and Overspeed 
Cutoff Panel 


Turbine over~ 
speed trip 
Screw 
Washer 
Filter 
Screw 
Washer 
Nut 


Spark exciter 
monitor 
Screw 
Washer 
Circuit board 
Plate 
Screw 
Washer 


Relay 
Nut 
Lockwasher 
Washer 


Terminal board 
Screw 
Nut 
Washer 
Spacer 


Diode 


speed Cutoff Panel (Sheet 2 of 2) 


Four of the 


five receptacles receive the circuit boards, and 


the fifth receplacie is mounted on the base, 


The 


receptacles receiving the circuit boards con- 
tain a keyvay that must aline with the key slot 
on the circuit board for proper installation. 
Each of the four receptacles are secured to the 
circuit board enclosure with two nuts and 


screws. 


The circuit buards are installed in an 


enclosure mounted on the bave and are secured 


by the enclosure plate with four screws. 


The 


Section VIII 
Paragraph 8-6 


Spark exciter monitor monitors the engine spark 
system signal and transmits these signals to an 
oscillograph recording console and dat. record- 
ing console during an engine firing test, 


8-6. During operation, the syark exciter mon- 
itor receives an input signal of 8 +2 vdc« from 
the engine spark systern upon which is tuper- 
impused a pedestal pulse signal of 1-4 volts 
peak discharging at a minimum rate of «0 pulses 
per second. The spark exciter monitor circuit 
corditions the input signa for oscillogra>h 


Height 

Width 

Depth 

Spark exciter monitor 
Power requirement 


Oacillograph output 
signal 
Monitor output signal 


Turbine overspeed trip 
Supply source 
Input signal range 


Cutoff output signal 
Power requirement 


Frequency range 

Fuel pump detector 
range 

Oxidizer pump detec- 
tor range 

Monitor outputs (fuel 
and oxidizer 
Amplitude 


Pulse duration 


Figure &-2, 


10,43 inches 
19.00 inches 
16.76 inches 


22-32 vde at 5 
amperes 

8 12 vde (positive 
pulse) 

28 12 vde at 4 ampe.es 
resistive load and 

1.5 amperes inductive 
loid 


250 millivolts to 45 
volts peak, with cut- 
off occurring before 
750 millivolts 

28 +2 vde 

28 +2 vdc at 2 am- 
peres resistive load 
and 1.5 amperes 
inductive load 


4,000 125 to 6,500 
425 cps 
1,200 +25 to 2,200 
125 cps 


6 32 volts, positive 
going (maximum of 
20 volts from grcund) 
50 microseconds 
minimum 


Leading Particulars for Spark 


Monitor and Overspeed Cutoff Panel 
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Section VIII 
Paragraphs 8-7 to &-13 


recording and will accept, as a GO signal, a de 
level of 6 volts (minimum) and a pulse rate of 
40 discharges per second (minimum). When 
these parameters are met on the spark exciter 
monitor, a signal is supplied to initiate the 
exciter OK output signal to a recording instru- 
ment. 


8-7. DESCRIPTION ANS) OPERATION OF 
TURBINE OVERSPEED TRIP, 


8-8. The turbine overspeed trip consis of a 
base, a cover, two frequency detectors, twa 
speed-sensing networks, a diode terminal 
board, a 28~yde power filter, and associated 
wiring. The turbine overspeed trip is an clec- 
tronic device capable of monitoring two ac input 
signals between 750 taillivolts and 35 volts 
peak, Fach input circuit contains two adjust- 
ments: a 10,000 ohms potentiometer anda 
100,000 ohms potentiometer, ‘Phe fuel pump 
frequency detector circuit is adjustable within 
a range of 4,000 +25 to 6,500 +25 cps and is 
adjusted to a nominal range of 5, 680 +50 eps. 
The oxidizer pump frequency detector circuit 
is adjustable within a range of 1,200 425 to 
2,200 +25 eps and is adjusted to a nominal 
range of 1,900 +20 cps, The turbine overspeed 
trip initiates an engine cutoff signal 7.5 +2.5 
milliseconds from the time the cutoff frequency 
is obtained, This time delay does not include 
the external facility cutoff circuits. The output 
signal of the overspeed cutoff system, wien 
cutoff is initiated, is 28 vde and is capable of 
carrying a maximum of 2 amperes resistive 
load and 1,5 amperes inductive load. The 
turbine overspeed trip was designed to monitor 
and condition the input signal and initiate an 
engine cutoff signal and, in addition, to provide 
the capabilities of monitoring and transmitting 
unconditioned signals from the engine turbine 
speed-~sensing transducers to a recording 
instrument. 


8-9, A 28-vde power source energizes the 
turbine overspeed trip fuel pump detector and 
speed~sensing circuit, and the oxidizer pump 
detector and speed-sensing circuit. (See 
figure 8-12.) During engine operation, the 
speed-sensing transducers on the fuel turbine 
and oxidizer turbine generate an ac voltage that 
is transmitted to the turbine overspeed trip. 
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When the engine speed-sensing transducers 
generate an ac signal af '750 millivolts peak, the 
signal rust activate the frequency detector. If, 
during an engiue firing test, an overspeed con- 
dition exists in either of the turbopumps, the 
frequency output will correspond to the pre-set 
trip frequency of the turbine overspeed trip and 
provide a 28-vdc signal to initiate engine cutoff. 


8-10. CONFIGURA‘TION CHANGES--MANUAL 
EFFECTIVITY. 


8-11, The modifications incorporated in this 
section that change the configuration of the 
spark monitor overspeed cutoff panel are listed 
in figure 8.3, 


Approved MD Incorporated in 
ECP No. No. Manual Dated 
J2-299 1 21 May 1965 

J 2-386 2 15 November 1965 
12-379 3 15 November 1965 


Figure 8-3. Configuration Changep-- 
Manual Effectivity 


8-12. MAINTENANCE OF SPARK MONITOR 
AND OVERSPEED CUT PANEL, 


8-13. Planned field maintenance required to 
ensure operation of the spark monitor and 
overspeed cutoff panel is listed in figure 8-4, 
which also indicates when the tasks must be 
performed and refers to data necessary to ac- 
complish these tasks. See figure 8-1 for loca- 
tion and identification of components and figure 
8-6 for a list of test equipment required for 
function-testing the spark monitor and overspeed 
cutoff panel and calibrating the turbine over- 
speed trip. 
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Volume II Paragrarh 14 to 8-18 
8-14, INSTALLATION REQUIREMENTS FOR (Refer to paragraph 8-16.) Requirements for 
SPARK MONITOR AND OVERSPEED CUTOFF installing the panel are listed in figure 8-5, 
PANEL. See figure 8-11 for connector identification. 


8-15, The spark monitor and overspeed cutoff 
panel must be function tested before installation. 


Prior to Use 


Receiving 


Requirements Reference/Remarks 


Burnish and paint scratched area, 
Refer to paragraph 8-20 for paint re- 
quirements. 


Inspect for scratched panel 


Refer to R-3825-5, Volume I, for torque 
values, 


Inspect for insecurity of components. 


Refer to R-3825-5, Volume I, for 
cleaning requirements. 


Inspect panel surfaces and electricil 
components for cleanness, 


Perform before installation, whena 
malfunction is suspected, after replacing 
a component, or it 12-month intervals, 
Refer to ptragraph 8-16. 


Function-test spark monitor and 
overspeed cutoff panel. 


Perform when function-test specified 
results are not obtained, after re- 
placing component, or when new settings 
are desired. Refer to paragraph 8-22. 


Calibrate turbine overspeed trip. 


Perform when function-test specified 
results are not obtained or before 

replacing a new circuit board. Refer 
to paragraph 8-26. 


Test spark exciter monitor circult 
bord, 


Figure 8-4, Maintenance Requirements for Spark Monitor 
and Overspeed Cutoff Panel 
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Requirements 


19-inch rack 


System grounding 


Two individual 
pairs of twisted, 
shielded wires 
(MIL~-W- 16878), 
250 feet maximum 


Mating connectors 
MS3106R20-278 
and 
RD414-1009-0001 


Figure 8-5. 


8-6 


Location 


Base of 
test stand 


Panel 
chassis 
stud E1 


Between 
panel con- 
nector Ju 
and engine 
connector 
P54A 


Panel con- Required for J3- 


nector J3 
and engine 
connector 
P54A 


R-3825-5 
Volume II 


Remarks 


Panel is secure 
to 19-inch 
mounting rack 
with 8 screws, 


Torque nut to 
19-24 in-Jh. 


Individual 
twisted pairs 
must be isolated 
from ground, 
Shields must be 
connected toa 
single-point 
ground with 
minimal re- 
sistance with 
reference to 
chassis G1045, 
Loads other than 
the G1045 must 
not be connected 
to these leads. 


CAUTION 


Improper in- 
Stallation can 
cause an erro- 
neous cutoff 
signal to be 
generated, 


to-P54A cable, 


Requirements 


Twisted, shielded 
wire (MIL-W-16878) 


Mating connectors 
MS3106it22-19S 


MS3106R18-1P 
MS3106R18-1S 
MS3106R14-6P 


Facility wires 


Monitor output 
loads 


Location 


Panei con- 
nectors 
and facility 
supply 
monitoring 
system 


Panel con- 
nector J1 
Panel con- 
nector J2 
Panel con- 
necto: J4 
Panel con- 
nector J5 


From 
panel con- 
nector 
J1-B to 
same ter-~- 
rainal as 
engine 
wire 
P54-m, 
and from 
panel con- 
nector 
J1-L to 
system 
ground 


Between 
panel con- 
nectors 
J5-A and 
J5-B, and 
panel con- 
nectors 
J5-C and 
J5-D 


Remarks 


Cables required 
to supply power 
and transmit 
signals, 


Required to re- 
duce difference 
in potential he- 
tween engine 
spark exiters 
and spark mon- 
itor panel. 


10K +500 ohms, 
1/8 watt mini- 
mum 


Installation Requirements for Spark Monitor and Overspeed Cutoff Panel 
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Part fio. Nomenclature Use Part No. 
Model 260 Multimeter) To perform | Model 400H 
(Simpson), or voltage and (Hewlett-Packard), 
equivalent continuity or cquivalent 

check, 
Model 7150 
Model 535 with a Oscilloscope To measure (Beckman), or 
53/54C plug-in and observe equivalent 
unit (Tektrenia), voltage peaks 
or equivalent } alse rates, Model 200CD 
aid sigal (Hewlett-Packard), 
tre .uS, or equivalent (0-5 
vac at 0.5 to 100 
None Power sup- To provide ke) 
ply, 18-32 regulated 
vde, with power during 
ripple of 2 function test 
percent under and calibra- 
load of 5 tion tests, None 
amperes and 
regulated 
within one 
percent 
9024499~21 Spark mon- To check out 
itor turbine panel Gi045, 
overspeed G1045 MD1, 
cutoff test G1045 MD2, 
set and G1045 None 


MD3 circui- 
try during 
function test 
and calibra- 
tion, and to 
test circuit 
boards. 
NA5-27292T 1] 


5273 (Harvey: To isolate 


ary echb) 


Huhell), or adapter equipment 
equivalent from facility 
ground, 
2112-D-II1 
(Elastic Stop 
Nut Corp) 


(a) Not required when calibrating turbine overspeed trip. 
(b) Not required when testing spark exciter monitor circuit boards. 
(¢) Not required when function-testing pane! or testing circuit boards. 


Nomenclature 


Vacuum tube 


voltmeter 


Counter- 
recorder 


Signal gen- 
eraigul) 


Transient 
voltage ot 
erator(e 


Switch, 
single pole, 
single 
throw 


Relay, 
28 vde, 2 
amperes 


Time-delay 
relay 


Figure 8-6, Test Equipment for Spark Monitor and Overspeed Cutoff Panel 
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Use 


To measure 
ac voltage. 


To read 
frequency. 


To drive 
frequency 
detectors 
during 
calibration 
of over- 
speed cut- 
off unit. 


To apply 
transient 
rciection 
voltage 
during 
calibration 
of over- 
speed cut- 
off unit. 


To per- 
form cali- 
bration 
test on 
over- 
speed cut- 
off unit. 


In calibra - 
tion test 
secup of 
overspeed 
cutoff unit. 


In calibra- 
tion test 
setup of 
overspeed 
cutoff unit. 
(Set timer 
to 2 :0.5 
seconds. ) 


Section VIF R-3825-5 
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8-16. FUNCTION-TESTING SPARF. MONITOR schematics and wiring diagrams (figures 8-12 


AND OVERSPEED CUTOFF PANEL. through 8-14) are aids for isolating .nalfunctions. 

On panels with a frequency other than nominal 
8-17. See figure 8-17 for test procedures, If (5,680 +50 cps for fuel cutoff and 1,900 :20 cps 
results other than those specified are obtained, for oxidizer cutoff), the required cutoff setting 
the malfunction must de isolated and corrected must be obtained. 


before continuing with the test, If the spark 
exciter monitor circuit board malfunctions, 
remove circult board (paragraph 8-24) and test 
circuit buard (paragraph 8-26), Electrical 


Operation 


Location Result 


Location 


Obtain tes: equipment (figure 
8-6). 


Disconnect connector AIP1 
from spark exciter monitor. 
Less than one chm 


Check cortinuity between Meter 


A1IP1-B and J1-B, 


Reconnect connector A1P1. 
Check continuity between: Less than one ohm 
(a) J1-H and J1-N 
(b) Ji-J and J2-H (socket) 
(ec) J1-K and J3-E 


Connect test set ground wire 
to panel chassis stud E1. 


Panel and 
test sect 


Check continuity between spark Less than one ohm 
exciter rronitor ground wire 

A1E1 and test set handle, and 
turbine overspeed trip ground 


wire A2E] and test set handle. 


Panel and 
test set 


Connect test set to 18-32 vde 
power supply. 


Panel and 
power 


supply 


Energize and adjust power sup- 
ply to 28 +2 vdc. 


Power 
supply 


Test set 


Press LAMP TEST switch 
mementarily, 


All lights on 
momentarily 


10 Test set 


Figure 8-7, Function-Testing Spark Monitor and Overspeed Cutoff Panel (Sheet 1 of 6) 
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Location Location Result 


Operation 


Connect test set harness to 
panel. 


Panel! and 
test set 


12 Panel Disconnect spark exciter mon- 
itor AIP1. 
13 Panel and Check continuity between Meter Less than one ohm 
test set SHIELD CONTINUITY SPARK 
MONITOR black test jack 
TP12 and shietd of wire con- 
nected to A1P1-C, 
14 Par Connect spark exciter monitor to 
A1P1. 
15 Panel Disconnect turbine overspecd 
trip A2ZP1. 
16 Panel and Check continuity between Less than one ohm 
test set SHIELD CONTINUITY OVER- 
SPEED CUTOFF black test 
jack and A2P1-J. 
17 Pane] Connect turbine overspeed 
trip A2P1. 
18 Test set Move 28 VDC POWER switch Test set 28 VDC POWER light 
ON. comes on, 


Connect oscilloscope leads to 
COM and to NO, 1 ASI test 
jack. 


Test set 


NOTE: In steps 20 through 26, a delay time of 0-1 second will occur between the time the switches 
are moved to the ON position and the time the corresponding Nght conies oa, due to the 
eircuit character!stic. 


No, 1 ASI SPARK OK 
light comes on, 


6-10 volt pulse with 

50 +1 pulses per second 
when using test set 
9024499 or -11; 6-10 
volt pulse with 40 +1 
pulses per second when 
using test set 
9024499-21. 


20 Test set Move No. 1 ASISPARK OK Test set 


switch to ON, 


Oscillo- 
scope 


Figure 8-7, Function-Testing Spark Monitor and Overspeed Cutoff Panel (sheet 2 of 6) 
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Section VID 


Locatiun 


Operation 


21 Remove oscilloscope lead 
from No. | ASI test jack and 
connect it to No. 2 ASI test 


jack. 


Test set 


Move No. 2 ASI SPARK OK 
switch to ON, 


22 


Test set 


Remave oscilloscope lead 
from No, 2 ASI test jack and 
connect it to No. 1 GG test 
jack. 


Test set 


Move No, 1 GG SFARK OK 
switch to ON, 


24 Test set 


Remove oscilloscope lead 
from No. 1 GG test jack and 
connect it to No. 2 GG test 
jack. 


Test set 


Move No. 2 GG SPARK OK 
switch to ON, 


26 Test set 


Figure 8-%. 
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Location 


Oscillo- 
scope 


Test set 


Oscillo- 
scope 


Oscillo- 
scope 


Test set 


Oscillo- 
scope 


Oscillo- 
scope 


Test set 


Oscillo- 
scope 


Pulse disappears. 


No, 2 ASI SPARK OK 
light comes on. 


6-10 volt pulse with 
50 +1 pulses per 
Becond when using 
test set 9024499 or 
~11, 6-10 volt pulse 
with 40 +1 pulses per 
second when using 
test set 9024499-21. 


Pulse disappears. 


No. 1 GG SPARK OK 
ght comes on, 


6-10 volt pulse with 
40 +1 pulses per 
second when using 
test set 9024499 or 
-11; 6-10 volt pulse 
with 40 11 pulses per 
second when using 
test set 9024499-21, 


Pulse disappears. 


No. 2 GG SPARK OK 
light comes on. 


6-10 volt pulse with 

50 42 pulses per 
second when using 
test set 9024499 or 
-11; 6-10 volt pulse 
with 40 +1 pulses per 
second when using teat 
set 9024499-21, 
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Step 


27 


28 


29 


30 


31 


35 


36 


37 
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Location Operation Location 


Test set Check continuity between CON- Meter 


TACT CLOSURE TEST jacks. 


Move No. 2 GG SPARK OK 
switch to OFF 


Test set Test set 


Oscilla- 
scope 


Test set Check for no continuity between Meter 
CONTACT CLOSURE TEST 
jacks. 


Test set Test set 


Move the following switches to 
OFF; 
(a) No, 1 GG SPARK OK 


(b) No, 2 ASI SPARK OK 


{c) No. 1 ASI SPARK OK 


Remove oscilloscope leads 
from COM and No, 2 GG test 
jack, 


Test set Connect test equipment to test 


set (figure 8-9), 


Signal Set frequence range to 100X. 


generator 


Signal 
Kenerator 


Rotate frequency adjustment 
dial to minimum frequency. 


Remove ground lug from 
chassis ground terminal. 


Signal 
generator 


Test 
equipment 


Energize signal generator, 
counter-recorder, and vacuum 
tube voltmeter: allow to warm up 
for 30 minutes. 


Adjust amplitude control until 
voltmeter indicates 0.7 to 1.0 
volts rms or 1.0 to 1.5 volts 
peak, 


Signal 
generator 


Section VIIf 


Result 


Less than one ohm 
No, 2 GG SPARK OK 
light goes off. 

Pulse disappears. 


Greater than 10, 000 
ohms 


The following lights 
go off: 


(a) No. 1 GG SPARK 
OK 


(b) No, 2 ASISPARK 
OK 


(c) No, 1 ASTSPARK 
OK 


Figure 8-7. Function-Testing Spark Monitor and Overspeed Cutoff Panel (Sheet 4 of 6) 
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38 


39 


40 


41 


WARNING: The oscilloscope and counter-recorder are not groinded. 


42 


43 


44 


45 


46 


8-12 


Step | Location 


Test set 


Signal 
generator 


Test set 


Oscillo- 
scope and 
counter- 
recorder 
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— 


Move OVERSPEED CUTOFF 
TEST switch to FUEL CUTOFF 


Operation 


ON. 

Adjust frequency output until Counter- 
FUEL CUTOFF light somes on, recorder 
Record frequency output. 

Check voltage between DC VOLT-| Meter 


AGE OUTPUT CHAN A teat jack 
and COM test jack. 


Deenergize, and connect plug-in 
adapters (figure 8-6) between 
power supply and oscilloscope 
and counter-recorder. 


can cause serious injury or death, 


Oscillo- 
scope and 
counter- 
recorder 


Oscillo- 
scope and 
test set 


Oscillo- 
scope and 
counter- 
recorder 


Signal 
generator 


Signal 
generator 


Figure 8-7, 


Take necessary precautions to 
avoid electrical shock; then 
energize. 


Osclllo- 
scope 


Connect leads between CHAN A 
of oscilloscope and TURBINE 
SPEED OUTPUT FUEL FRE- 
QUENCY test jacks. Black test 
jack is negative. 


Take necessary precautions to 
avoid electrical shock; then de- 
energize and remove plug-in 
adapters. Connect to power sup- 
ply and energize. 


Counter- 
recorder 


Decrease frequency output until 
FUEL CUTOFF light goes off. 


Rotate frequency adjustment dial 
<2 minimum frequency, 


Change No. 14 - 12 November 1970 


Result 


5,680 +50 eps or 
required autoff setting 


28 +2 yde 


Contact with this equipment 


Trace equals frequency 
output in step 39, +5 
cps. Pulse amplitude 
equals 6 volts min- 
imum, Pulse width 
equals §0 microseconds 
minimum. 


Below 5,680 +50 cps 
or required cuteff 
setting 
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48 


Location 


Test set 


Signal 
generator 


Test set 


Oscillo- 
scope and 
counter- 
recorder 


R-3825-§ Section VT 
Volime If 


Operation Location Result 


Move OVERSPEED CUTOFF 
TEST switch to OXIDIZER 
CUTOFF ON, 


1,900 +20 cps or re- 
quired cutoff setting 


Adjust frequency output until Counter- 
OXIDIZER CUTOFF light comes recorder 
on. Record frequency output. 
Check voltage npetween DC Meter 28 «2 vde 
VOLTAGE OUTPUT CHAN B 


test yack and COM test jack. 


Deenrrgize, and coniect plug- 
in adapters (figure 8-6} between 
power supply and oscilloscope 
and counter-recorder. 


WARNING: The oscilloscope and counter reeorder are not grounded. Contact with this equipment, 
can cause serious injury or death. 


51 


52 


53 


54 


55 


56 


Oscillo- 
scope and 
counter- 
recorder 


Oscillo- 
scope and 
test set 


Oscillo- 
scope and 
counter - 
recorder 


Signal 
generator 


Test set 


Test 
equipment 


Take necessary precautions to 
avoid electrical shock; then 
energize. 


Connect leads between CHAN B 
of oscilloscope and TURBINE 
SPEED OUTPUT OXIDIZER 
FREQUENCY test jacks. Black 
test jack is negative. 


Oscillo- Trace equals the 

scope frequency output in 
step 48, +5 cps. Pulse 
amplitude equals 6 
volts minimum, Pulse 
width equals 50 micro- 
seconds minimum, 


Take necessary precautions to 
avoid clectrical shock; then de- 
energize and remove plug-in 
adapters. Connect to power 
supply and energize, 


Decrease frequency output until Counter- Below 1,900 :20 cps 
OXIDIZER CUTOFF light goes recorder or required cutoff 
off. setting, 

Move 28 VDC POWER switch to Test set 28 VDC POWER light 


OFF. 


Turn off power supply, move 
all switches to off position, and 
secure test set and test 
equipment. 


goes off, 


Figure 8-7. Function-Testing Spark Monitor and Overspeed Cutoff Panel (Sheet 6 of 6) 
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&-18. STORING SPARK MONITOR AND OVER- 
SPEED CUTOFF PANEL, 


8-19. Prepare spark monitor and overspeed 
cutoff panel for storage as follows: 

a. Clcan panel and components. (Refer to 
R-3825-5, Volume I.) 


b. Install protective covers on electrical 
connectors. 


ec. Wrap panel with grease-proof barriec 
material (MIL-B-!91, Grade A), or equivalent, 
and seal wrapping to protect panel froni mois- 
ture and dust. 


8-20, MAINTENANCE OF SPARK MONITOR 
AND OVERSPEED CUTOFF PANEL COM- 
PONENTS, 


8-21. Maintenance of the panel conponents 
consists of removing, Installing, and replacing 
components listed in figure 8-1. No special 


instructions are required to remove and install 
the panel components except for those compo- 
nents listed in the following paragraphs. See 
figures 8-11 through 8-14 to ensure proper 


Operation 


Obtain test equipment (figure 8-6). 


2 Connect test set connectors P4 and P5 and ter- 
minal El te panel connectors J4 and J5 and 
panel chassis stud E1. 

3 Make sure that dust cap is installed on test set 
connector P1, 

4 Move all test set switch 3 to off position. 

5 Connect oscilloscope, counter-recorder, signal 
generator, and VT VM to test set as shown in 
figure 8-9. 

6 Connect test set to 18-32 vde power supply. 

7 Energize and adjust power supply to 28 42 vdc. 


R-3825-5 
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wiring installation, refer to section I for appli- 
cable torque values, and perform a function 
test (paragraph 8-16) after installing a compo- 
nent. The front panel must be painted, when 
required, with grey enamel (Federal Specifica- 
tion TT-E-529): color 26440 (Federal Standard 
595), except for 1/4 inch around each of the four 
holes on the chassis mounting bracket, which 
must be free of paint and other insulating 
materials. 


8-22. CALIBRATING TURBINE OVERSPEED 
TRIP. 


8-23. See figure 8-8 for calibrating procedures 
for the turbine overspecd trip, The curbine 
overspeed trip need not be re.noved from the 
chassis to acconiplish calibration. A nominal 
setting of 5,680 +50 cps for the fuel pump turbine 
overspeed trip and 1,900 -20 eps for the ox- 
idizer pump turbine overspeed trip is used for 
this calibration. When calibrating panels with 
a required overspeed trip level, use that setting 
for calibration. The calibration proceedure can 
be used for cither fuel or oxidizer frequency 
detectors. When calibrating the oxidizer fre- 
quency detector, use the information in pare - 
theses in figure 8-8. 


Result 


Figure 8-8. Calibrating Turbine Overspeed Trip (Sheet 1 of 5) 
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Operation | Result 
On test set, move OVERSPEED CUTOFF TEST | 


switch to FUEL CUTOFF ON (OXIDIZER CUT- 
OFF ON). 


Remove plate on top of cutoff umt cover to gain 

access to adjusting potentiometers. 

10 On test set, move 28 VDC POWER switch to ON, 28 VDC POWER light comes 
on, 

11 Rotate FUEL PUMP (LOX PUMP) potentiometer 

RY on cach speed sensing network clockwise to 

minimum resistance; then rotate counter- 

clockwise 20 «5 turns to midpoint settings. 


12 Energize test equipment. 


13 Adjust signal geaerator amplitude control until 
voltmeter indicates 0.7 to 1.0 volt rms or 1.0 
to 1.5 volts peak. Record. 
14 Caunter-recorder indicates 
frequency setting. 


Adjusi signal yenerator frequency output to 
3,680 «50 cps (1,900 «20 cps) or to required 
cutoff frequency. 


15 


Adjust output voltage to voltage recorded in 
step 13. 


16 On turbine overspeed trip, rotate FUEL PUMP 
(LOX PUMP) poteatiometer P2 until FUrL 
CUTOFF (OXIDIZER CUTOFF) light comes on. 
If FUET. CUTOFF (OXIDIZER CUTOFF) ligkt 
does not come on, perform step 17, If light 
does came on, proceed ta step 14. 


FUEL CUTOFF (OXIDIZER 
CUTOFF) light comes on when 
trip “ecquency in step 14 is 
intersected, 


Adjust frequency cutoff set point for each turbine 
averspeed trip circuit by rotating FUEL PUMP 
{LOX PUMP) coarse potentiometer R2 and fine 
potentiometer R1 clockwise to increase [re- 
quency. Rotate potentiometers counterclockwise 
to decrease frequency. 


NOTE; To make adjustment, it may be necessary to decrease the signal generator frequency output 
to 2 percent betow the trip frequency and then adjust the signal generator frequency to the 
desired trip setting sevesal times. The FUEL CUTOFF (OXIDIZER CUTOFF) light will go 
off when the trip frequency is decreased and will come on when the trip frequency setting is 
intersected. 


—ew 


FUEL CUTOFF (OXIDIZER 
CUTOFF) light goes off, then 
comes on. 


While FUEL CUTOFF (OXIDIZER CUTOFF) 
light 1s en, momentarily disconnect test leads 
from signal generator. 


Figure 8-8. Calibrating Turbine Overspeed Trip (Sheet 2 of 5) 
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Step Operation Result 

19 Adjust power supply fo 20.5 +0, 5 vdc. 

20 Recheck cutoff setting of both circuits, Cutoff frequency as indicated 
on signal generator must not 
vary more than +50 (+20) cps 
from settings obtained in 
step 14. 

a} Deenergize signal generator. 

20 Adjust pewer suvply to 28 42 vde, 

20 Connect oscilluscope leads to TURBINE SPEED 

| FUEL FREQUENCY red test jaca and OXIDIZER 
FREQUENCY red test jack. Connect oscilloscope 
negative lead to FUEL FREQUENCY and OX- 
| IDIZER FREQUENCY black test jacks and COM 
black test jack. 
24 Connect a test lead between TURNINE SPEED 
FUEL FREQUENCY black test iack and OXIDIZER 
| FREQUENCY black test jack. Connect a test lead 
between OXIDIZER FREQUENCY black test jack 
| and COM test jack. 
29 Energize signal generator. 
29 On tes: set, move OVERSPEED CUTOFF Oscilloscope must indicate 
T*ST switch to FUEL CUTOFF ON (OXIDIZER game frequency as signal 
| CUTOFF ON), generator +10 cps, a voltage 
amplitude pulse of 6 volts 
| minimum, and a pulse width 
| of 50 microseconds minimum. 
21 Remove oscilloscope leads from test jacks and 
connect to DC VOLTAGE OUTPUT CitAN A and 
| CHAN 3. 
i 

28 | Deenergize signal generator. 

Ls cris Se 2 a A eee 


NOTE: Steps 29 through 37 apply transient rejection voltage to prevent transient voltage from 
tripping the turbine overspeed trip. 


— leaca 5 rt met tre ae a a a AE Ta TOE G OLED Rr (* EES pee — LT TY 
4 | 
2g { Fabricate a transient voltage generator (figures 
8-6 and 4-9); then connect generator to positive | 
and negative terminals of power supply, 
f mnadutembdedeeh dl , OT NA eT RL = ET OG 


Figure 8-8, Calibrating Turbine Overapeed crip (Sheet 3 of 5) 
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Operation Result 


nnd 


Oscilloscope is ready for 
use, 


Set oscilloscope channels 4 and B for horizontal 
sweep to 10 ms/cm, vertical sweep to 10 volts/cm, 
and input selector switch to de input position, 


Adjust power supply to 28 42 vde. 

Energize signal generator. 

Adjust signal generator frequency output 100 cps 

below nominal frequency of 5,680 +50 eps or 

reguired frequency, 

{a) FUEL CUTOFF (OXI- 


DIZER CUTOFF) lights 
must remain off. 


Turn on transient voltage generator power switch. 
Allow generator to cycle for 3 +1 minutes for this 
step and steps 35a d 37. 


(b) Oscilloscope must not 
indicate any transient 
voltage, 


35 On test set, move OVERS PLED CUTOFF TEST 
switch ts FUEL CUTOFF ON. 


(a) FUEL CUTOFF light 
remains off. 


(b) Oscilluscope must not 


i indicate any transient 
voltage. 
36 Adjust signal generator frequency output 100 cps 
below nominal frequency of 1,900 +:20 cps or re- 


quired frenuenry. 
37 On test set, move OVERSPEED CUTOFF TEST (a) OXIDIZER CUTOFF light 
switch to OXIDIZER CUTOFF ON, remains off. 

(b) Oscilloscope must not 
indicate any transient 
voltage, 

38 Turn off transient voltage generator power switch; 
then disconnect generator from power supply. 


NOTE: Steps 39 through 45 ensu-e that both circuits will initiate ¢ cutoff signal 
within the frequency settings. 


Se RE rn care rt i ET ET 


39 On test set, move OVERSPEED CUTOFF TEST 
switch to OFF. 
40 Adjust signal generator frequency output to 


1,900 -20 cps or required frequency. 


tetra re TE FY 


Figure 8-8, Calibrating Turbine Overspeed Trip (Shect 4 of 5) 
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Paragraph 8-24 to 8-27 Volume II 
Operation Result 
41 On test set, move OVERSPEED CUTOFF TEST OXIDIZER CUTOFF light 
switch to OXIDIZER CUTOFF ON. comes on, and FUEL CUTOFF 
light remains off. 
42 Move OVERSPEED CUTOFF TEST switch to OXIDIZER CUTOFF light goes 
OFF, off. 
43 Adjust signal generator frequency output to 
5,680 +50 cps or required frequency. 
44 On test set, move OVERSPEED CUTOFF TEST OXIDIZER CUTOFF light 
switch to FUEL CUTOFF ON. remains off, and FUEL CUT- 


OFF light comes on. 


45 On test set, move OVERSPEED CUTOFF TEST FUEL CUTOFF light goes off. 
| switch to OFF, 


46 Turn off power supply, and move all switches 
to off position. 


a) Disconnect test set from panel connectors. 
48 install plate on top of overspeed cutoff unit 
cover, 


eS ES NT Se Shs tt NEN ES A NET MT 


Figure 8-8. Calibrating Turbine Overspeed Trip (Sheet 5 of 5) 


8-24, REMOVING SPARK EXCITER MONITOR 8-26. TESTING SPARK EXCITER MONITOR 


CIRCUIT BOARD. CIRCUIT BOARD. 
8-25. Remove circuit board from spark exciter 8-27. Two procedures can} used to test the 
monitor as follows: spark exciter monitor circuit boards. One 
procedure, using the blectrical Checkout Con- 
a. Remove spark exciter monitor from sole (41037 incorporating MD10 change, is in 
panel chassis. R-3825-5, Volume I, section TV. The other 
procedure, using spark monitor turbine over~ 
b. Remove monitor cover from base, speed test set 9024499- 21, is in figure 8-10. 
The circuit boards must be removed (paragraph 
ec. Remove screws that secure circuit board 8-24) from the spark monitor to perform this 
plate to circuit board enclosure. test. 


da, Insert a short tength of 20-gage wire, or 
equivalent, into the 2 holes on circuit board. 
Pull circuit board from enclosure. 
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Figure 8-9, Turbine Overspeed Trip Test Setup 


Step | Operation | Result 


NOTE: Whenever the test requires adjusting a potentiometer, the potentiometer locknut must 
be loosened, the adjustment made, and the iocknut retightened sufficiently to prevent 
inadvertent movement of the adjustment screw. Required values must be obtained with 
locknuts tightened. 


Obtain power supply, oscilloscope, test set, 
counter -recorder, and multimeter. (See 
figure 8-6.) Connect test equipment as 
follows: 


a. Connect test set harness connector P50 to 
18-32 vde power supply. 


Figure 8-10, Testing Spark Exciter Monitor Circuit Board (Shect 1 of 4) 
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Connect oscilloscope, counter-recorder, 
and multimeter negative test leads to COM 
test jack of test set, and positive test leads 
to SIMULATOR OUTPUT test jack of test 
set. 


c, Connect test set spark exciter monitor test 
canle to test set and spark exciter monitor 
circuit board. 


Energize and adjust power supply to 28 12 vdc. 


(a) 28 VDC POWER light 
eomes on. 


Move 28 VDOC POWER switch to on. If required 
results are not obtained, perform steps 4 through 
b to adjust test set potentiometers; otherwise, 
proceed directly to step 7. {b} Multimeter indicates 
6.0 +0.3 volts, oscillo- 
scope indicates a 1-2 
volt pulse, and counter- 
recorder indicates 
33 +1 pulses. 


4 Adjust DC LEVEL potentiometer until rqultimeter 
indicates 6.0 +0.3 volts. 


5 Adjust PULSE AMPLITUDE potentiometer until 
oscilloscope indicates 1-2 volt pulse. 


6 Adjust PULSE RATE potentiometer until counter- 
recorder indicates 33 41 pulses per s” sond, 


7 Remove oscilloscope positive lest lead from 
SIMULATOR OUTPUT and connect it to R19 {op- 
posite side of resistor from reference designator 
R19) on spark exciter monitor circuit board, 
Remove and connect multimeter positive test lead 

| to +C2 on spark exciter monitor circuil board. 


NOTE: It may bc necessary ta remove varnish from component leads to establish positive 
electcical contact. 


Move NO. t ASI SPARK OK swiich to ON. 


Adjust potentiometer R2 clockwise on spark 
exciter monitor circuit board unti} multimeter 
indicates a minimum of +20 vde. Readjust 
potentiometer R2 countercluckwise until mul- 
timeter indicates less than 420 vde. Slowly 
readjust potentiometer R2 clockwise until mul- 
timeter just indicates +20 vde, and do not 
adjust potentiometer further or in a counter- 
clockwise direction. 


—— 


Figure 8-10. ‘Testing Spark Fxciter Monitor Circuit Board (Sheet 2 of 4) 
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10 Adjust potentiometer R16 clockwise on spark 
exciter monitor circuit board until pulse appears 
on oscilloscope; then readjust potentiometer 
counterclockwise until pulse just disappears. 


11 Remove test leads from exciter circuit board and 
connect as follows: 


a. Connect oscilloscope and counter-recorder 
positive test leads to NO, 1 ASI test jack on 
test set and negative test leads to COM test 
jacks on test set. 


b. Connect multimeter positive test lead to 
SIMULATOR OUTPUT and negative test leads 
to COM test jack on test set. 


c. Connect oscilloscope TRIGGER INPUT to 
SIMULATOR OUTPUT on test set. 


12 Set oscilloscope as follows: Oscilloscope indicates de 
level of 2 vdc or less. 


a. SENSITIVITY to 5 volts per centimeter. 

b, SWEEP SPEED to 0.1 second per centimeter. 
c. TRIGGER MODE switch to H. F. SYNC, 

d. TRIGGER SLOPE to EXTERNAL POSITIVE. 


19 Adjust PULSE RATE potentiometer in increments Counter-recorder indicates 
of one pulse per second, After each increase, 36-41 pulses per second. 
actuate RESET switch until NO. 1 ASI SPARK 
OK light comes on. If required result is not 
obtained, repeat steps 9 through 13. 


14 Move 28 VDC POWER switch to OFF, (a) 28 VDC POWER light 
goes off, 


(b) NO. 1 ASI SPARK OK 
light goes off, 


(c) Indications disappear 
from oscilloscope, 
counter-recorder, and 
multimeter, 


Figure 8-10. Testing Spark Exciter Monitor Circuit Board (Sheet 3 of 4) 
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Result 


(a) 28 VDC POWER light 
comes On. 


Operation 


Move 28 VDC POWER switch to ON. 


(b) NO. 1 ASI SPARK OK 
light comes on. 


(c) Oscilloscope indicates 
36-41 pulses per second 
with amplitude of 6~10 
volts per pulse, 


Ea ie ET re 


NOTE: Oscilloscope will indicate 24.39 to 27.77 milliseconds per pulse. 


Move 28 VDC POWER to OFF (a) 28 VDC POWER light 


goes off, 


(uy NO. 1 ASI SPARK OK 
light goes off. 


(c) Indications disappear 
from oscilloscope, 
counter-recorder, and 
multimeter. 


17 Deenergize power 3upply, and disconnect test 
set spark exciter monitor test cable from test 
set and spark exciter monitor circuit board. 


18 Connect oscilloscope, counter-recorder, and 
multimeter negative test leads to COM test jack 
of test set and positive test leads to SIMULATOR 
OUTPUT test jack of test set. 


19 Energize and adjust power supply to 28 +2 vde. 
20 Move 28 VDC POWER switch to on. 28 VDC POWER light comes 
on. 
a1 Adii:at DC LEVEI, potentiometer until multimeter 
indicates 6.5 20.06 volts. 
22 Adjust FULSE AMPLITUDE potentiometer until 
oscilloscope indicates 1-2 volt pulse. 
23 Adjust PULSE RATE potentiometer until counter- 


recorder indicates 40 +1 pulses per second, 


24 Turn off power supply, move all switches to off 
position, and secure teat equipment. 
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Figure 8-10. Testing Spark Exciter Monitor Circuit Board (Sheet 4 of 4) 
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Figure 8-11. Spark Monitor and Overspeed Cutoff Panel Intercable and Wiring Diagram 


8-28, INSTALLING SPARK EXCITER MONITOR d. Install spark exciter monitor cover onto 
CIRCUIT BOARD. base and secure cover with 4 screws. Refer 
to R-3825-5, Volume I, for torque value. 
8-29, Install circuit board as follows: 
e. Install spark exciter monitor on panel 
a. Aline circuit board key slot with recep- chassis. Refer to R-3825-5, Volume I, for 
tacle keyway and press circuit board firmly into torque value. 
enclosure receptacle to ensure a solid connec- 
tion. f. Function-test the test panel (paragraph 
8-16). 
b. Place circuit board plate on enclosure 
and secure plate with 4 screws. Torque screws 8-30. STORING SPARK EXCITER MONITOR 
to 4-5 in-\b. CIRCUIT BOARD, 


8-31. Prepare circuit board for storing as 
follows: 


a. Clean board surfaces. Refer to R-3825-5, 
Volume I, for cleaning procedure. 


c. Connect ground wire between base and 
cover. 
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Figure 8-12. Turbine Overspeed Trip Electrical Schematic 
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Figure 8-13, Spark Exciter Monitor 
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Figure 8-13. Spark Exciter Monitor Electrical Schematic and Wirlng Diagram (Sheet 1 of 2) 
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Figure 8-13, Spark Fxciter Monitor Electrical Schematic and Wiring Diagram (Sheet 2 of 2) 
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12-5-2.54 


Cable Diagram 
8-27 


Section VIII R-3825-5 
Paragraphs 8-32 to 8-35 Volume IT 


b. Wrap board with prease-proof barrier 
material (MIL-B-121, Grade A), or equivalent, 
and seal wrapping to protect circuit boards from 
moisture and dust. 


8-32. REMOVING TURBINE OVERSPEED TRIP 
FILTER. 


8-33. No special instructions are necessary 
for removing the turbine overspeed trip filter 
except that wires from the filter to terminals 
No. tf and No. 4 on the terminal board must be 
unsoldered before removing the filter. 


8-34. INSTALLING TURBINE OVERSPEED 
TRIP FILTER. 


8-35. No special instructions are necessary 
for installing the filter except that wires from 
the filter to terminal board terminals No. 1 and 
No, 4 must be seidered, and when connecting 
lugs to stud terminals, the inner nut on the stud 
terminal must be held when torquing the outer 
nut to 6-9 in-Ib. The filler stud terminals must 
be inspected for vil leakage. Leakage is not 
allowable. The fiiter must be replaced if leak- 
age exists. 


CAUTION 
If the inner nut on the stud terminal 
is allowed to rotate, damage to filter 
seals will result. Damaged seals 


will result in oil leakage from the 
filter, 


| Pages 8-29 through 8-36 deleted. 
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Section IX 
Contents 
Paragraphs 9-1 to 9-6 


SECTION IX 


COMPONENT 


SLINGS 


WARNING 


THE FOLLOWING GROUND SUPPORT EQUIPMENT MUST Bil OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


9016779, Component Handler Universal Lifting 
Sling 

9016780, Fuel Turbine Exhaust Duct Lifting 

_ Sling 


TALE OF 


PAIAGILAPH AGL: 


G-] DUSCHIPTION AND LUADING PART ICU= 

LAS Ge FUEL TUK INE INHAUST 

Net LIFTING SLING DO1O7HO0, 0.0... ree | 
9-3 Confisuration Change—Manual 


EEL CCUIVTES 05 aysia Car eee Paw O8 a oe =] 


=} DSC REPTION AND LEADING PARTIC s t- 
TAS “OF START _PANK ST TMG aS 
AND YORRORF cca cbeecearccsvueeen uel 


V7 PLSCIULPPION AND LLADING PARTICL- 


LAGS OF PROPELLANT INLED Der 
SLING QOQQKOQ. Le caren teeeane Y-2 


Vuderlined titles denote primary paragraphs, 


9-1. DESCRIPTION AND LEADING PARTICU- 
LARS OF FUEL TURBINE EXHAUST DUCT 
LIFTING SLING 9016780, 


9-2. The fuel turbine exhaust duct lifting sling 
(figure 9-1) is used with an overhead hoist tu 
remove or install the exhaust duct or the heat 
exchanger with the engine in a horizontal posi- 
tion. The sling consists of a 5-inch ring 
altached to a long strap assembly 48 inches by 
one inch and a short strap 34 inches by one inch 
equipped with a buckle and protective pad. 
Modification te the sling replaces the shorl 
strap with a strap 45 inches by one inch to aid 
in attaching the sling. When lifting the fuel ex- 
haust duct, the short strap of the sling is 
buckled at center of the duct, aft of the turbo- 
pump, with the long strap between the engine 
and the duct. When lifting the heat exchanger, 
the short strap 1s installed on the duct between 
the bellows and the pump flange, with the long 
strap extended in front on the power take-off 
pad between the stud bolts. The sling has a 
150-pound working load and a 300-pound proof- 
test. Information relative to the use of the fuel 
turbine exhaust duct lifting sling is in Technical 
Manual R- 3825-3. 


9020265, Start Tank Sling 
9022985, Start Tark Sling 


CONTENTS 
PARAGRAPH PAGE 
4-4 MAEN TENANCE OF STARE TANK. PRO- 
PELTANT INLET DUCT, AND FULL 
TRHING, EXHAUST DUCT SLINGS, «.. 6. pal! 


9-1 PROOF-TRSPING START TANK, PRO 
PREEANE INLEP DUCT, AND ih 
TURBINE VAHAUST. DUCT SLINGS, ...... hoe) 


Q-13  DISCILEPTION AND LLADING PARTICL- 
LARS OF_COMPONENT TANDLL 
UNIVERSAL LIFTING SLING 9016779... 9-5 


ed MAINTENANCE OF COMPONINT IU IDLER 
UNIVERSAL LIFTING SLING. 6.6... 9-5 


9-3. CONFIGURATION CHANGE--MANUAL 
EFFECTIVITY 


9-4. The modification incorporated changing 
configuration of the fuet turbine exhaust duct 
lifting sling is listed in figure 9-2. 


9-5. DESCRIPTION AND LEADING PARTICU- 
LARS OF START TANK SLING 9020265 AND 


9022985, a 


9-6. The start tank sling (figure 9-3) is used 
with an overhead hoist to remove or install the 
sturt tank. The sling consists of three nylon 
web straps equipped at the upper ends with hooks 
and ring buckles attached to a single ring. The 
lower ends of the straps are equally spaced and 
attached to a nylon web strap equipped with a 
hook and ring buckle. The sling is designed for 
a working load of 125 pounds and is proaf-tested 
to 250 pounds = Information relative ty the use 
of the start tank slings is in Technical Manual 
R- 3825-3. 


Change No. 16+ 5 April 1972 Q-] 


Section 1X 
Paragraphs 9-7 to 9-10 


—_ 


Fuel Turbine Exhaust 
Duct Lifting Sling 


Figure 9-1. 


Part DashNumber Incorporated in 


Approved 
ECP No. 9016780 Manual Dated 
J2-187 -21 28 September 1965 


Configuration Change-- Manual 
Effectivity 


Figure 9-2, 


9-7. DESCRIPTION AND LEADING PARTICU- 
LARS OF PROPELLANT INLET DUCT SLING 
9024400, 


9-8. The propellant inlet duct sling (figure 
9-4) is used with an overhead hoist for handling 
fuel or oxidizer inlet ducts when the ducts are 
secured within the packaging restraining frames, 
The sling may be used to lift ducts either ina 
horizontal or a vertical attitude. The sling 
consists of three nylon straps attached at one 
end to a lifting ring. The other ends wrap 
around the duct and are secured by means of 
snaps on the straps. The sling is designed for 
a working luad of 140 pounds and is proof- 
tested at 321 pounds. Information relative to 
the use of the sling is in Technical Manual 

R- 3825-3, 


9-2 Change No. 12 - 13 March 1970 
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9-9. MAINTENANCE OF START TANK, PRO- 


PELLANT INLET DUCT, AND FUEL TURBINE 
EXHAUST DUCT SLINGS. ~ 


9-10. Maintenance tasks required on the slings 
are listed in figure 9-5. Information presented 


outlines the tasks to be performed, when the 
tasks shall be performed, and where the data 
support for the tasks may be found. 


2-5-2-44 


Figure 9-3. Start Tank Sling 
(Sheet 1 of 2) 


R- 3825-5 Section IX 
Volume II Paragraphs 9-11 to 9-12 


ee PART NUMBER DESCRIPTION 


5 6 


9020265 SLING ASSY, Starttank .... eee eee ee 


9022985 SLING ASSY, Starttank ...... Re ST  e e S aree 
1 No Number RING: ASSY: fies date ye OEE RE A rt 1 
492-1/2X5-CAD RING (North & Judd Mfg Co)... ...,0.....0005 1 
28-1-C SLEEVE (National Telephone Supply Co) ...... ; 2 
RD191-2002-4206 CABLE. | s6c6:4 i338 $88 Mek cae Ua WA se rt 
9022096 IDENTIFICATION PLATE, Lifting strap, ....... 1 
gas spin bottle 
RD171- 6016-0001 PLATE-IDENT, GSE, Two-line title ...,....05 1 
RD171-1032-0001 PLATE- IDENTIFICATION, Yroof load ....,..,.. 1 
2 9021004 STRAP, Sling, assy (Used on 9022985) ........... 1 
9022274 STRAP, Lifting, assy (Used on 9020265) 1 


Scr sonal Leatnenesieintmeaetsieeaanmecnmnampeminteannienemenmeetenmaniatatd 


Figure 9-3. Start Tank Sling (Sheet 2 of 2) 


9-11. PROOF- TESTING START TANK, PRO- 


PELLANT INLET DUCT, AND FUEL TURBINE 
EXHAUST DUCT SLINGS. 
9-12, Proof-testing of a siing consists of lifting 
and suspending a specially designed weight for 
a defined period of time. See figure 9-6 for 
proof-test weight required to test a component 
sling. To proof-test a component sling, proceed 
as follows: 

a. Attach component sling at black band on 
proof-test weight. Attach propellant intet duct 
Sling as shown in figure 0.-7. 


b. Lift proof-test weight 6 inches and suspend 
for 3 minutes. 


WARNING 


Hoisted test weight causes extreme 
strain on sling. Accelerating, jierk- 
ing, ov traversing the proaf-test 
weight during lifting, lowering, ¢" 
while suspended can cause undue 
strain end possible failure of the 
siing resulting in seriaus injury to 

345 | pergonnel and damage to equipment, 


12-5-2-45 


FL TOE ES VY EN FER Ne ee MEI rere 


Figure §-4. Propeliant Inlet Duct Sling c. Inspect sling for damage after completion 
oi test. 
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Requirements Reference/Remarks 


rt 


“spect slings for completeness, See figures 9-1, 9-3, and 9-4. 


oo [| Prior to Use 


Inspect straps for frayed, worn, Replace sling. 
broken straps, or damaged 


buckles. 


Replace sling, except on start tank 
sling replace ring assembly (see 
figure 9-3), 


Inspect ring for cracks or dam- 
age. 


Inspect fuel turbine exhaust duct Replace sting. 
lifting sling buckle for loss of 


positive locking action. 


x Every six months. Refer to para~- 
| graph 4-11, 


Proof- test Sling. 


we ee 


Figure 9-5. Maintenance Requirements for Start Tank, Propellant Inlet Duct, and 
Fuel Turbine Exhaust Duct Slings 


ee I rE a YE ER? eh 


Sling Proof-Test 
Part Number Nomenciature Weight _ 
9016780 Fuel Turbine Exhaust Duct Lifting Exhaust System Sling 9025147 
9020265 Start Tank Start Tank Sling 9025145 
9022985 Start Tank Start Tank Sling 9025149 
9024400 Propellant Inlet Duct Inlet Duct Sling 9025148 


Figure 9-6. Sling Proof-Test Weight Requirements 


9-4 Change No. 12- 13 Mareh (974 
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PROPELLANT INLET 
DUCT SLING 


1,D. PLATE 


hee PADAE 
WEIGHT 
$2-5- 2246 


Figure 9-7, Propellant Inlet Duct Sling 
Proof-Test 


9-13. DESCRIPTION AND LEADING PARTICU- 
LARS OF COMPONENT HANDLER UNIVERSAL 


LIF TING SLING 9016779. 


9-14, The component handler universal lifting 
sling (figure 9-8) is used in conjunction with 
one of several component handlers and with an 
overhead hoist to remove or instail engine 
components. The sling consists of a tubular 
adapter, attached to a hoisting ring, anda 
quick-release pin, The sting is attached toa 
component handler by inserting the tubular 
adapter into the handler rocket and securing 
with the quick-release pin. The sling hasa 
working load of 195 pounds and is proot-tested 
to 390 pounds. Information relative to the use 


Section IX 
Paragraphs 9-13 to 9-16 


of the Sling is found in Technical Manual 
R-3825-3. 


9-15. MAINTENANCE OF COMPONENT HAN- 
DLER UNIVERSAL LIFTING SLING. Fr 


9-16. Maintenance tasks required on the sling 
are listed in figure 8-8. Information presented 
lists the tasks to be performed, when the tasks 
are to be performed, and where the daia support 
for the tasks will be found. 


— 


32-5-2-47 


Figure 9-8. Component Handler Universal 
Lifting Siing 
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PT 


Section IX 


Requirements 


Lispect sling for completeness. 


»o 4 «| Receiving 


Inspect hoisting ring for cracked 
weld. 


Inspect quick-release pin for x 
operation. 

Inspect for frayed or broken ».4 
cable. 

Clean sling 


Froof-test sling 


ey eve Atcha EE 9 


Figure 9-9. Maintenance Requirements for Component Handler Universal Lifting Sling 


J} All aata on pages 9-17 and 9-8 deleted. 


8-8 Change No. 12+ 13 Mares 19%0 


Reference/Remarks 
See figure 9-8, 


Replace, 


Lubricate. Refer to R-3825-5, 
Volume I for lubrication of ball. ock 
pins, 


Replace. 


Refer to R-3825-5, Volume I for 
cleaning requirements. 


Every 12 months. Required only on 
Sling to be used within a stacked 
Satucn vehicle. Proof-test by sus- 
pending 200 +20 lb from sling fora 
minimum of 3 minutes. 


mv 


R-3825-5 Section X 


Volume II Contents 
Paragraphs 10-1 to 10-2 


SICTION X 
SPARK MONITOR TURBINE OVERSPEED CUTOFF TEST SET 9024499 
WARNING 


SPARK MONITOR TURBINE OVERSPEED CUTOFF TEST SET 
9024499 MUST BE OPERATED BY AUTHORIZED PERSONNEL 
TRAINED IN THE USE OF THE EQUIPMENT. 


TABLE OF CONTENTS 
PARAGRAPH PAGE 


10-1 Description and Leading Particulars of Spark Monitor Turbine 


Overspeed Cutoff Test Set 2... ee ee 10 
10-3 Configuration Changes--Manual Effectivity ............ 10- 
0 


i 
5 
10-5 Maintenance of Spark Monitor Turbine Overspeed Cutoff Test Set... i0-6 
7 


10-% Function- Testing Spark Monitor Turbine Overspeed 


Clot Test Set oie toda ee sash aad, &. wre Reha ea Pw ae ee Se 10- 
10-9 Storing Spark Monitor Turbine Overspeed Cutoff Test Set... 10-15 
10-11 Maintenance of Spark Monitor Turbine Overspeed Cutoff 
Teat Set Components. .< 6.2. oo a et Gate ac we Pe Te ee 10-15 
10-13 Removing Test Panel and Wire Harness......... 10-15 
10-14 Installing Test Pane? and Wire Narness ......... 10-15 
10-15 Removing Test Panel Commonents............. 10-16 
10-16 Installing Test Panel Components ............. 10-16 
10-17 Painting Test Panel .. 10... 0... 0 eee ee ees 10-16 
10-18 Repairing Wire Harness ......... find Rasta GS 10-16 
10-19 Repairing Test Set Case 2.1... eee ee 10-16 
10-20 Storing Spark Monitor Turbine Overspeed Cutoff 
Test Set Components: ¢ ise ws Sy cde eo oars blake we 10-16 


A fy HY RR SG 


10-2. The spark monitor turbine overspeed cutoff test set (figure 10-1)is used to 
perform a function-test of the spark monitor and overspeed cutoff panel. The test 
set consists of a test panel and wire harness mounted in a portable carrying case. 
The test panel contains test lights, switches, and test jacks on the face of the panel, 
and the spark simulator, wire harness receptacle, test jacks, and electrical cir- 
cuitry on the back panel. Mounted on the spark simulator terminal board are re- 
sistors, diodes, capacitors, transistors, and interconnecting circuitry. The 
variable resistors are mounted on the test panel. Quick-reclease studs attach the 
test panel to the lower part of the case. The wire harness, an integral part of the 
test set, is provided with connectors for external power supply, for the spark 
monitor and overspeed cutoff panel being tested, and for the test panel. storage 
compartment for the wire harness has been incorporated into the case. The case 
cover is detachable to prevent interference when using the test set. A pressure 
relief valve on the case equalizes internal case pressure with atmospheric pres- 
sure. The test set is 21. 4/2 inches long, 12 inches wide, 7-1/2 inches deep, and 
weighs 20 pounds. A 28-volt external power supply is required to operate ie fest 
set. The test set is connected to the spark monitor and overspeed cutoff panel 
being tested. The test set supplies power and simulated spark signals to the 
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spark monitor and overspeed cutoff panel versfying voltage output signals and 
circuits. Test equipment is connected in conjunction with the test set activating 
the spark monitor ond overspeed panel cutoff circuits and verifying output 
circuits. The test set also incorporates circuitry and components to provide 
for individual checkout of spark exciter monitor circuit boards. Instructions 
for the use of the spark monitor turbine overspeed cutoff test set are in 

section VIII. 


1S Pate MONITOR TES) | OVERSPHTO CUTOFF TEST 
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view A-A 
{ROTATED 180°) 9024499-F-36 


Figure 10-1. Spark Monitor Turbine Overspeed Cutoff Test Set (Sheet 1 of 4) 
10-2 Change No. 6 - 5 April 1972 
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Index 
Number Part Number Nomenclature 


RD415~-3000-0001 
RD332 -0003-0341 
RD33e8-0001-0004 
RD45)-2001-0001 


9024499 Spark Monitor Turbine 
Overspeed Cutoff Test Set 
e 19-9024976 Case 
701-24 Clamp 
ANS 1L5C6R12 Screw 
NAS686C06 Nutplate 
212-128 Stud Receptacle 
9024980-21 Panel 
2600-758 Stud 
2600- LW Washer 
MS35058-24 Switch 
RD415-3094-0001 Lampholder 
RD332-0003-0337 Lens 
RD332-0003-0338 Lens 
RD332-0003-0339 Lens 
RD332-0003-0340 Lens 
RD338-0001-0004 Filter 
RD450-2003-0001 Control 
RD415-3002-0901 Lampholder 
RD332-0003--0342 Lens 
RD332-0003-0343 Lens 
RD338-2001-0001 Filter 
RN450-2001--010011 Control 
MS835059-21 Switch 
205 Red Jack (TP2, TP3, TP4, TPS, TP8, 
TP10, TP11, TP16, TPi7, TP19) 
205 Black Jack (TP1, TP6, TP7, TP9, TP12, 


TP13, TP15, TP18, TP20) 


Lampholder 
Lens 

Filter 
Control 


— 


named 


LEED ARhddeenietete ete mer 


Figure 10-1, Spark Monitor Turbine Overspeed Cutoff Test Set (Sheet 2 of 4) 
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Index : ‘ 
Number Part Number Nomenclature 
10 MS25989-3C Switch 
11 9024981-21 Wire Harness 
90257794) Exciter Card Text Cable 
AN520C 10R7 Screw 
NAS679C3W Nut 
LD153-0010-0007 Washer 
NAS1397R16B Clamp 
9019615-21 Simulator 
AN515C8R16 Screw 
NAS43DD8- 32 Spacer 
LD153-0010--0005 Washer 
NAS679CO8BW Nut 
31900 Terminal Lug 
ANSI5C1ORB Serew 
LD153-0010-0007 Washer 
MS35333-39 Washer 
NASS79C3W Nut 
3425-2 Standoff 
AN515C6R5 Screw 
MS35337-~3 Washer 
12 MS3102R28-21P Connector 
AN515C6R7 Lerew 
LD153-0010-0004 Washer 
NAS679C06W Nut 
13 14U5-63 Terminal Board 
RC2Z06R1037 Resistor 
AND 15-2-16 Screw 
NAS42DD3-36 Opacer 
LD153-0011-0002 Washer 
MS35337-39 Washer 
AN340-~2 Nut 
14 MS3112E12-108 Connector 
MS3 t81- 12C Dust Cap 
AN515C4R7 Screw 
LD153-0011-0006 Washer 
NASS79A04W Nut 


(a) Stow in wire harness storage compartment 
Figure 10-1. Spark Monitor Turbine Overspeed Cutoff Test Set (Sheet 3 of 4) 
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Volume II Paragraphs 10-3 to 10-4 
~Tndex a _ 
Number Part Number Nomenclature 

15 RVOLAYSB503A Resistor 
16 RVSLAYSB251A Resistor 
1" RVSLAYS1O3A Resistor 


Figure 10-1, Spark Monitor Turbine Overspeed Cutoff Test Set (Sheet 4 of 4) 


10-3, CONFIGURATION CHANGES--MANUAL EFFECTIVITY. 


10-4, Configuration changes to the spark monitor turbine overspeed cutoff test 
set are listed in figure 10-2. 


Approved Part Dash Incorporated In 
ECP No. No. Manual Dated 
J2-325 9024499 30 duly 1965 
-iT 
J2~-377 -21 19 October 1965 


Figure 10-2. Configuration Changes-~Manual Effectivity 
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10-5, MAINTENANCE OF SPARK MONITOR TURBINE OVERSPEED CUTOFF 
TEST SET. 

10-6. Planned maintenance required to ensure operation of the spark monitor 
turbine overspeed cutoff test set is listed in figure 10-3. This figure lists the 
task to be performed, when the tasks are to be performed, and where the data 
support for the tasks will be found. See figure 10-1 for component identification 
and figure 10-4, step 1, for a list of the test equipment required for function- 
testing. 


|Special 


Refererce/Remarks 


Requirements 


Inspect test set for completeness See figure 10-1. 


Inspect case for broken latches Replace case. Sce figure 


and handle 10-1. 
Inspect case for damaged seal Replace case, See figure 
10-1, 


Clean Refer to R-3825-5, 
Volurne I, 


Inspect wire harness connector 
for absence of protective caps 


Repair wire harness, Refer 


Inspect wire harness for broken 
to paragraph 10-18, 


or frayed insulation, broken 
wires, broken connectors 


Painted damaged surface. 


Inspect test panel for scratches 
Refer to paragraph 10-17. 


and chipped paint 


Remove and replace dam- 
aged component. Refer to 
paragraphs 10-15 and 10-16. 


Inspect test panel for broken 
test lamp, switches, and 
jacks 


Function-test spark monitor 
turbine overspeed cutoff 
test set 


Every 12 months or sus- 
pected malfunction. Refer to 
paragraph 10-7. 


Clean test set Refer to R~3825-5, Volume I. 


Prepare test set for storage Refer to paragraph 10-20, 


a 


Figure 10-3, Maintenance Requirements for Spark Monitor Turbine 
Overspeed Cutoff Test Set 


10-6 Change No. 15 ~ 25 June 1971 


R-3825-5 Section X 
Volume II Paragraphs 10-7 to 10-8 


10-%, FUNCTION-TESTING SPARK MONITOR TURBINE OVERSPECD CUTOFF 
TEST SET. 


10-8. The function-tests of the test set consist of a continuity test, lamp circuitry 
test, and a simuJator adjustment test. ‘To function-test and adjust the test set, 
proceed to figure 10-4. Refer to test set electrical schematic, figure 10-5, and 
wiring diagram, figure 10-6, as an aid in isolating malfunctions. If results other 
than those specified are obtained, terminate the test and replace malfunctioning 
component, 


on vet 


Lp er ts bo ante nga th abba AE 


Step Operation Results 


Oks er aT RAE SR A PN bert entree EAE HH Rema reerrntSDh 3 “UR Nr 


1 Obiain the following test equipment: E 


(a) Voltohmmeter, Model 260, 
(Simpson), or equivalent. 


(b) Oscilloscope, Model 535 with 53/54C 
plug-in unit, (Tektronix), or 
equivalent, 


(c) Power supply, 22-32 vdc with less 
than 2-percent ripple under a load 
of 3 amperes; and regulation within 
one percent. 


(d) Differential DC Voltmeter, Mode) 
801 @ohn Fluke Co), or equivalent, 


(e) Frequency counter recorder 7156 
(Beckman), or equivalent. 


(f) Voltmeter, VTVM, 1803-3, { 
General Electric, or equivalent. 


1A Whenever this test requires adjusting a 
yotenticmeter, loosen locknuts to make 
adjustments, then retighten sufficiently 
to prevent inadvertent movement of ad~ 
justment screw. Results must be ob- 
tained with locknuts tightened. 


2 Remove test set case cover. 


eet Seeetats ore 


Figure 10-4. Function-Testing Spark Monitor Turbine Overspeed 
Cutoff Test Set (Sheet 1 of 7) a 
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Section X R-3826-5 
Volurme 


serene ee eomintateatel 


10-8 


Operation 


Remove test panel. Refer to paragraph 
10-13 but do not disconnect wire harness 
from test set. 

Connect exciter card test cable to 
BOARD TEST connector on test 

panel, Check continuity between 

the following connector pins and 

teat jacks: 

(a) Pi-L and COM test jack. 

(b) Pi-L and P4-D. 

(c) P3-J and No. 1 ASI test jack. 

(a, P8-K and No, 2 ASI test jack. 

(e) P38-L and No. 1 GG test jack, 

({) P3-M and No. ? GG test jack. 


(g) P38-N and SHIELD CONTINUITY 
SPARK MONITOR test jack. 


(h) P1-J and CONTACT CLOSURE 
TEST left test jack. 


(i) Pl-K and CONTACT CLOSURE 
TEST right test jack. 


(j) P4-G and DC VOLTAGE OUTPUT 
CHAN A. test jack. 


(k) P4-H and DC VOLTAGE OUTPUT 
CHAN B. test jack. 


(1) P4-J and SHIELD CONTINUITY 
OVERSPEED CUTOFF test jack. 


Figure 10-4. Function-Testing Spark Monitor Turbine Overspeed 
Cutoff Test Set (Sheet 2 of 7) 
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Results 


4 
' 
b 


Less than 1 ohm. 


R-3825-5 
Volume I 


Operation 
(m) Move OVERSPEED CUTOFF TEST 
switch to FUEL CUTOFF ON, 
Check continuity between P4-E and 
FREQUENCY INPUT ved test jack. 


(n) P4-F and FREQUENCY INPUT 
black test jack. 


(0) Move OVERSPEED CUTOFF TEST 
switch to OXIDIZER CUTOFF ON, 
Check continuity between P4-B and 
FREQUENCY INPUT red test jack. 


(p) P4-A and FREQUENCY INPUT 
black test jack. 


(q) Move OVERSPERD CUTORF TEST 
switch to OFF. 


Q@) Ici ground terniinal on wire harness 
and panel lifting handle, 


(s) P~5-A and FUEL FREQUENCY 
red test jack, 


(t) P5-B and FUSL FREQUENCY 
black test jack. 


(u) P5-C and OXIDIZER FREQUENCY 
red test jack. 


(v) P5-D and OXIDIZER FREQUENCY 
black test jack. 


(w) P5-F and SHIELD CONTINUITY 
OVERSPEED CUTOFF black 
test jack. 


(x) PI-L and J31-B 
(y) Pi-L and PI-B 

(z) P3-J and J31-F 
(aa) J31-H and 331-K 


Figure 10-4, Function-Testing Spark Monitor Turnine Overspeed 
Cutoff Test Set (Sheet 3 af '7) 
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Section X 


10-9 


Section X R-3825~5 


Volume II 
Step Operation Results 
§ Check resistance between the following 10,000 +500 ohins. 


connector pins and test jacks. 


(a) FUEL FREQUENCY red test jack 
aml black test jack. 


(b) OXINIZER FREQUENCY red text 
jack and black test jack. 


(c) P5-A and P5-B,. 


(@) P5-C and P5-D. 


6 Connect P30 to 28 vdc facility power None. 
supply. 
7 Knergize and adjust facility power 28 +2 yde. 
supply. 
8 Depress LAMP TEST switch momen- All lights on 
tarily. momentarily. 
9 Move 28 VDC POWER switch to ON, 28 VDC POWER light on. 
10 Measure voltage betwoen 28 VDC and 28 +2 vde,. 


-28 VDC lest jacks. (Test jacks are 
located on connector J11 bracket. ) 


NOTE: The test panel may be installed into the case. (Refer to paragraph 10-14.) 


11 Connect a test lead from PI-M to P2-I. No. 1 ASI SPARK OK 
light on. 
12 Remove test lead from P2-I and (a) No. LAST SPARK 
) connect it to J21-A. OK light off. 
(b) No. 1 ASI SPARK 
OK ght on, 
d 124 Remove test lead from J21-A and (a) No, 1 ASI SPARK 
connect it to P2-F. OK light off. 


Figure 10-4, }unction-Testing Spark Monitor Turbine Overspeed 
Cutoff Test Set (Sheet 4 of 7) 
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12A 
(cont) 


13 


14 


15 


16 


17 


18 
16A 


19 


1y- 3825-5 Section X 
Volume IT 


Resuits 
(b) No. 2 ASI SPARK 
OK light on. 


Operation 


(a) No. 2 ASI SPARK 
OK light off. 


Remove test lead from P2-F and 
connect it to P2-G. 


(b) No. 1GG SPARK 
OK light on. 


(a) No. 1 GG SPARK 
OK light off, 


Remove test lead from P2-G and 
connect it to P2-C., 


(bo) No. 2 GG SPARK 
OK light on. 


(a) No. 2 GG SPARK 
OK light off. 


Remove test lead from P2-C and 
connect it to P4-G. 


(b) FUEL CUTOFF 
light on. 


Check voltage between DC VOLTAGE 28 «2 vde. 

OUTPUT CHAN A and COM test jacks. 

Remove test lead from P4-G and (a) FUEL CUTOFF 

connect it to P4-H, light off. 
(b) OXIDIZER CUTOFF 
light on. 

Check voltage betwecn DC VOLTAGE 28 +2 vdc. 

OUTPUT CHA?! B and COM test jacks. 

Remove test lead from P4-H and Pi-M. OXIDIZER CUTOFF 
light off, 

Check voltage between the following 28 +2 vde 


connectors and pins: 

(a) P4-C (Positive) and P4-D. 

(b) P1-M (Positive) and P1-L. 

(c) J31-E (Positive) and COM test jack. 


Figure 10-4, Function-Testing Spark Monitor Turbine Overspeed 


Cutoff Test Set (Sheet 5 of 7) 
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Section X R- 3825-5 
Volume H 


ane 


Operation Results 
20 Move 28 VDC POWER switch to OFF 28 VDC POWER light 


and deenergize power supply. off, 


NOTE: Steps 21 through 24 adjust potentiometers. 


aL (Deleted) 


22 Connect VTVM, frequency counter and 
oscilloscope with pre-amp plug-in 
module to SIMULATOR OUTPUT and 
COM test jack. Connect negative leads 
te COM jack. 


23 Energize test cquipment and power supply. 
Adjust power supply to 28 42 vde, 


24 Move 28 VDC POWER switch to ON. fa) 28 VDC POWER 
light on. 


(b) VI'VM indicates 
6.5 +0. 06 volts. 


(ce) Oscilloscope indi- 
cates a 1-2 volt pulse, 


|  (d) Counter indicates 
40 41 pulses per 
second. 


NOTE: If the results of step 24 are not obtained, perform steps 25 threugh 27. 
If the results are obtained, proceed to step 28. 


atte oth ate ve 


Te aeaanaiie duariaemendanecomemnienentenmieetiaatioats léeadied 


Adjust DC LEVEL potentiometer until 
VIVM indicates 6.5 +0. 06 volts. 


Adjust PULSE AMPLITUDE potentiometer 
until oscilloscope indicates at 1-2 volt 
pulse, 


Adjust PULSE RATE potentiometer until 
frequency counter indicates 40 +1 pulses 
per second, 

Figure 10-4, Function-Testing Spark Monitor Turbine Overspeed . 
Cutoff Test Set (Sheet 6 of 7) 
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R-3825-5 Section X 
Volume I 


Results 


Operation 


A NEE CT a AN a 


(a} 28 VDC POWER 


28 Move 28 VDC POWER switch to OF 2. 
light off. 
(b) Voltage, amplitude, 
and frequency indica- 
tions disappear. 

29 Deenergize and disconnect power supply 


and test equipment. 


30 Check continuity between J31-L and P3-F, Continuity. 


31 Check continuity between SPARK SIM 
OUT and P3-f with NO. 1 AST SPARK 
OK switch to ON and to OFF. 


Continuily with switch 
to ON. No continuity 
with switch to OFF, 


32 Check continuity between SPARK SIM 
OUT and P3-G with NO. 2 ASI SPARK 
OK switch to ON and to OFF. 


Continuity with switch 
to ON. No continuity 
with switch to OFF, 


33 Check continuity between SPARK SIM 
QUT and P3-H with NO. 1 GG SPARK 
OK switch to ON and to OFF. 


Continuity with switch 
to ON. No continuity 
with switch to OFF. 


34 Check continuity betwecn SPARK SIM 
OUT and P3-I with NO, 2 GG SPARK 
OK switch to ON and to OFF, 


Continuity with switch 
to ON. No continuity 
with switch to OFF, 


35 Move NO. land NO. 2 ASI SPARK 
OK and NO, 1l and NO. 2 GG SPARK 
OK switches to ON. 


None, 


36 Depress and hold RESET switch and 
check continuity between SPARK SIM 
OUT and P3-F, P3-G, P38-H, and 
P3-tI, 


No continuity. 


34 Install wire harness. (Refer to 
paragraph 10-14.) 


38 Install test set case cover. 


Figure 10-4. Function-Testing Spark Monitor Turbine Overspeed 
Cutoff Test Set (Sheet 7 of 7) 
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Section X R-3825-5 
Volume II 
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Figure 10-5. Spark Monitor Turbine Overspeed Cutoff Test Set 
Electrical Schematic 
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R-3825-+5 Section X 
Volume II Paragraphs 10-9 to 10-14 
10-9. STORING SPARK MONITOR TURBINE OVERSPEED CUTOFF TEST SET. 
10-10, To prepare the test set for storage, proceed as follows: 
a. Clean test panel face, wire harness, test sct case exterior, and wire 
harness storage area intericr. Refus to R-3825-5, Volume I. 
b. Install protective caps on wire harness electrical connectors, 
c, Place test set case cove, on test set and secure. 


d, Wrap test set with greaseproof barrier material (MIL-B~-121, Grade A), or 
equivalent, and seal, 


10-11, MAINTENANCE OF SPARK MONITOR TURB‘NE OVERSPEED CUTOFF 


TEST SET COMPONENTS, 

10-12. Maintenance of the test set components consists of removing, installing, 
and revlacing test panel components, painting test panel, repairing wire harness, 
repairing test set case, and preparing components for storage. Replaceable com- 
ponents and attaching hardware are listed in figure 10-1. 


10-13, REMOVING TEST PANEL AND WIRE HARNESS, Remove test set test 
panel and wire harness as follows: 


a. Loosen quick-release studs on face of panel. 

b. Remove screws securing wire harness duct cover to case, 

c. Release wire harness from securing clamp. 

d. Remove bolts and clamps attaching wire harness to case. 

e, Lift test panel and wire harness from case. 

f. Disconnect wire harness from receptacle in back of test panel. 


10-14, INSTALLING TEST PANEL AND WIRE HARNESS. Install te-t set test 
panel and wire harness as follows: 


a, Connect wire harness to test panel receptacle. 


b. Install test panel in case and secure with quick-release studs. 


Change No. 15 = 25 June L971 9-10-15 


Section ¥ R-3825-5 
Paragraphs 10-15 to 10-21 Volume It 


c, imstell wire harness attaching clamps, Refer to section I for applicable 
torque, 


d, Instal, wire harness duct cover. Refer to section I for applicable torque. 
e, SJnstall wire harness in securing clamp. 


10-15, REMOVING TEST PANEL COMPONENTS. To remove test panel compo- 
nents il is necessary to remove test panel from the test set. Remove test panel] 
per paragraph 10-12, No special instructions are required to remove components 
from the test panel. 


10-16. INSTALLING TEST PANEL COMPONENTS, The only instructions re- 
quired to install test panel components is that a heat sink he used when soldering 
wires during the terminal board instalation, To ensure proper component and 
wire installation, sce figures 10~{ and 19-6, When installing comporents, refer 
to section I for applicable torque values, Function-test the test set upon coim- 
pleting the component installation, Refer to paragraph 16-7, 


10-47. PAINTING TEST PANEL. Paint test panel with gray enamel (Federal 
Specification TT-E-529), color 26440 (Federal Standard 595), except for a one~ 
quarter-inch area around ground wire mounting hole in the wire harness recep- 
tacle mounting bracket. 


10-18. REPAIRING WIRE HARNESS. No special insiructions are required to 
repair the wire harness. See figure 10-7 for wire harness requirements and 
wiring diagram, Refer to paragraph 10-13 and 10-14 for removing and installing 
wire harness. Perform function-test per paragraph 10-7 upon completion of wire 
harness repair, 
10-10. REPAIRING TEST SET CASE. Repair of test set case consists of replac- 
ing, clanips, nutplates, and stud receptacles, and painting. Replaceable compo- 
nents of case are listed in figure 10-1. Paint case exterior with Perma-Resin 
gray, 170-H-64 (W,P, Fuller Paint Co), or equivalent. Paint case interior with 
light gray enamel (MIL-E-15090, Type UI, Class 2) and bake for 30 minutes at 
260° F, Allow one hour after baking for air drying. Handle, pressure relief 
valve, rubber channel, bumper pads, and latches shall not be painted, 


10-20, STORING SPARK MONITOR TURBINE OVERSPEED CUTOFF TEST SET 
COMPONENTS. 


10-21, Prepare test set components fcr storage as foliows: 
a. Clean component, Hofer to Cleaning of Electrical Components in section I. 
b. Install protective caps on component receptacles, 


«, Wrap component with greaseproof barrier material (MIL.-B-121, Grade A) 
and seal, 


d, Place wrapped component ina plastic bag and seal. 
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Figure 10-6, Spark Monitor Turbine Overspeed Cutoff Test 
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Figure 10-7, Spark Monitor Turbine Overspeed Cutoff Test Set Wire Harness 
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SECTION XI 
IGNITION DETECTOR SET 99-9026355 


WARNING 


IGNITION DETECTOR SET 99-9026355 MUST BE OPERATED 
BY AUTHORIZED PERSONNEL TRAINED IN THE USE OF 
THE EQUIPMENT. 
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11-1. DESCRIPTION AND LEADING PARTICULARS OF IGNITION DETECTOR 
SOU ee, ee SR ae Ste 


11-2. The ignition detector set (figure 11-1) is a temperaturc sensing system de- 
signed todetect ignition in the augmented spark ignition chamber on the engine and 
send the signal to the engine electricalcontrol package and the facility test center. 
The ignitiondetector set consists of a differential temperature sensing transducer, 
ignition detector, and interconnecting electrical harness. The transducer contains 
two resistance elements, one embedded in the transducer body and one protruding 
into the combustion chamber. The transducer replaces the ienitiondetector probe 
normally installed in the augmented spark ignition chamber ignitiondetector probe 
housing. The ignition detector consists of a transistorized differential amplifier 
operating a voltage sensitive transistor switch with a relay load. The amplifier 
and switch are incorporated into an electrical box with three receptacles. An 
access ig provided under the mounting plate of the ignition detector for resistor 
adjustment. A jumper plug on one of the recentacles provides a calibration recep- 
tacle when the jumper plug is removed. The electrical harness interconnects the 
ignition detector with the transducer and the engine electrical harness. The 
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ignition detector set is connected to the test sland by a facility supplied electri- 
cal harness. See figure 11-2 for leading particulars, 


11-3, THEORY OF OPERATION FOR IGNITION DETECTOR SET. 


11-4. When ignition eccurs, the transducer element in the combustion chamber 
senses a higher temperature resulting in a resistance unbalance between the two 
elements, This resistance unbalance is sensed in the ignition detector which will 
signal ignition detected if the uabalance exceeds 10 ohms. When detection occurs, 
a relay in the ignition detector causes a 100-ohm change in the resistor network 
which is connected to the engine electrical control assembiy. The 100-ohm change 
is greater than the 35-ohm change required by the engine electrical control 
assembly to disarm the ignition detector cutoff circuit and permit engine main- 
stage Operaticn, 
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Figure 11-1. Ignition Detector Set (Sheet 1 of 2) 


R-3825-5 Section XI 
Volume JI 
Source and 
Recoverability 
Index Code (Refer 

Number Part Number . Nomenclature to section 1.) 

99-9026355 Ignition Detector F-1 
Set 
1 99-9026356 Ignition Detector F-2 
Calibration Chart 

99-9026364 Jumper Plug F-1 
NAS1201C6A Fitting F-3 
tB0150-019 Electrical Wire F-3 
RD414-1009-0005 Connector F-3 
RbB191-2003-0005 Wire Rope F~3 
2 99-9026357 Wire Harness M-1 
MS3101R14S-6P Connector (J19A) F-3 
RBO150-015, Type 163B Electrical Cable F-3 
RBO150-019, 16 Gauge Electrical Wire F~3 
RD414-1006-0002 Connector (P2A) F-3 
RD414-1009-C025 Connector (P2) F-3 
RD414~1009-0014 Connector (P19) F-3 
RD414-1011-0002 Connector (J2A) F-3 
3 NA5-27298T'2 Transducer F-2 
4 408767-3 Seal F-3 
5 557415 Bracket F-3 


od 
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Figure 11-1. Ignition Detector Set (Sheet 2 of 2) 


Ignition Detector 
Length 
Width 
Depth 
Power Hequirement 


Analog Output 

Simulate Input 

Ignition Detected Output 
Transducer Resistance 


Klectrical Harness 
Length 


Figure 11-2, 


8.76 inches 

4.12 inches 

3.25 inches 

24-30 vde 

15 watts, maximum 

9-16 vde 

100,000 ohms load impedance, minimum 
20-30 vde 

20 milliamperes, suaxiraum 
20-30 vde 

333 milliamperes, maximum 
100 ohms, +2 ohms at 32° F 


20 feet 
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11-5, 
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MAINTENANCE OF IGNITION DETECTOR SET, 
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11-6. Planned field maintenance required to ensure Overation of the ignition detec- 
tor set is listed in figure 11-3. This figure outlines the tasks to be perfurmed, 
when the tasks shall be performed, and where the data support for these tasks will 


be found. See figure 11-1 for identification of components and figure 11- 


$ fora 


list of test equipment required for function-testing the ignition detector sct. 


Requirements 


Inspect ignition detector set 
for completeness. 


Inspect ignition detector 
adjustment for broken torque 
stripe. 


Inapect wire harness con- 
nectors, ignition detector 
receptacles and trans- 
ducer receptacle for ab-~ 
sence of protective caps. 


Inspect wire harness for 
Lroken or frayed insulation, 
broken wires. 


Ingpect transducer sealing 
surface for nicks and 
scratches. 


Inspect transducer seal for 
nicks and scratches. 


Function-test ignition 
detector set, 


Figure 11-3. 


11-4 


| Receiving 
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ih 
i?) 
i) 
£ 
ha 
° 
rd 
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Storage 


Special 


Reference/Remarks 


See figure 11-1. 


Function-test per paragraph 
j i ” 1 ] a 


Clean. Refer to Cleaning 
Electrical Components in 
section IJ, 


Repair wire harness. Refer 


to paragraph 11-15. 


Replace transducer. 


Replace seal. 


Every 6 months or suspected 
malfunction, Refer to para- 
graph 11-9, 


Maintenance Requirements for Ignition Detector Set (Sheet 1 of 2) 
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Requirements fe | his Reference/Remarks 
Xx Xx Every 6 months or suspected 


Test transducer, 
malfunction. Refer to para- 


graph 11-12. 


Clean ignition detector set. Refer to Cleaning Electrical 
Components in section I. 


Prepare ignition detector set Refer to paragraph 11-13. 


for storage or shipmeut, 


Figure 11-3, Mainienance Requirements for Ignition Detector Set (Sheet 2 of 2) 


11-7. INSTALLATION REQUIREMENTS FOR IGNITION DETECTOR SET. 


11-8. Function-test the ignition detector set before installation. Refer to para- 
graph 11-9. Requirements for installing the set are given in figure 11-4, Sce 
figure 11-1 for connector identification, 
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Requirements Location Remarks 

Detector Set Facility Test Stand Within 15 feet of 
engine. 

Cable Pi to facility Cable required to 


supply power and 
transmit signals. 


20-30 vde, current P1-J to facility Ignition detector 
limited to 333 milli- output. 
amperes, Maximun: 

20-30 vde, 20 milli- P1-C to facility Simulate input. 


amperes, maximum 


Figure 11-4. Installation Requirements for Ignition Detector Set (Sheet 1 of 2) 
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R-3825-5 Section XI 


Volume II Paragraph 11-11 
Nomenclature Requirement Use 
Voltmeter Indicate 8-30 volts with one % To measure voltage 
accuracy, Minimum input during function-~test. 


impedance is 100 000 ohms. 


Megeger Supply 45-55 vde maximum. Yo test transducer 
Measure insulation resistance for insulation break~ 
within +14, 0%, down. 

Decade Box Vary resistance from 0-500 To vary resistance to 

(2 required) ohms in 0. 1-ohm increments ignition detector dur- 
with 0.5% accuracy, ing test. 

Resistance Bridge Measure resistance to 500 To measure output of 
ohms with +0.5% accuracy. ignition detector. 

Lamps (2 required) 28-vde, 125-ohm resistance, To indicate electri- 
minimun.. cal flow during tests. 

Switches (3 required) Single pole, single throw. To control elecirical 


flow during tests. 
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Figure 11-5. Test Equipment for Ignition Detector Set (Sheet 2 of 2) 


11-11, FUNCTION-TESTING AND ADJUSTING IGNITION DETECTOR. To 
function-test and adjust the ignition detector, proceed to figure 11-6. 


slep Location Operation Location Result 


1 Obtain test equipment 
(figure 11-5). 


Cg ee ne  einntnateninapateaadnaea aitmeaeadbetd 


NOTE: Allow all test equipment to warm up for flfteen minutes. 


2 Ignition Disconnect Pi, P2, 
Delector Set and P3. 
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Figure 11-6. Function-Testing Ignition Detector (Sheet 1 of 6) 
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Volume II 
Step Location Operation uocation Result 
3 Ignition Check continuity Resistance 
Detector between; Bridge : 
a. Ja-F to J1-¥F : a. Less than 0.1 ohm. 
b. J2-E to J32-G 8 b, 97.5 to 102.5 ohms, 
Cc. J2-E to J2-D c. 97.5 to 102.5 olms. 
d, P3-A to P3-B d, Less than 0.1 ohm. 
NOTE: Hesistanve tester may be left connected to J2-E and J2-D for later test. 
3A Ignition Apply 45-50 volts Meggar 100 megchms mini- 
Detector between pin P3-A mum. 
and receptacle P3 
shell. 
4 Ignition Connect test equip~ 
Detector ment. (See figure 
11-7.) 
5 Ignition Connect positive 
Detector lead of voltmeter to 


positive lead of power 
supply and negative 
lead of voltmeter to 
negative lead of power 


supply. 

§ Decade Increase resistance. Decade 120 ohms. 

Box R1 Box Ri 
7 Decade licrease resistance. Decade 120 ohms. 

Box R2 : Box R2 
8 Power Adjust voltage. Voltmeter 23.5 to 24.5 volts. 

' Supply 

9 Test Switch Move switch to on. Teast Light On, 

§1 No. 1 


NOTE: If test light No. 2 cames on, perform step 10. iftest results are ob- 
tained, proceed to step 11. 


10. =— —Ignition Remove ignition de- a. Teast Light a. Off. 
tector mounting plate No. 2 
and adjust resistor b. Resistance b. 97.5 to 102.5 ohms. 
R6 clockwise. Bridge 
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Figure 11-6. Function-Testing Ignition Detector (Sheet 2 of 6) 
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Volume I 
Step Location Operation Location Result 
11 Decade Increase resistance. a. Test Light a. On. 
Box Ri Results must be No. 2 
simultaneous. Re- 
cord results bande. bh. Decade b, 129-130 ohms. 
Box Rt 
c. Resist- c. 195-200 ohms. 


ance Bridge 


eA Ph tt a TT PO 


NOTE: If test results in step 11 are not obtained simultaneously, adjust resistor 
R6 clockwise until test Ught No. 2 goes off, or counterclockwise until 
results occur. Repeat step 11. 


vl 


12 DBecade Decrease resisat- a. Test Light a. Off and Indication 
Box R1 ance. Record No. 2 on Decade Box greater 
result a, than 125 ohms. 
b. Resistance b. 97.5 tu 102, 5 
Bridge ohms before Decade 


Box RI indicates 
125 ohms. 


13 Decade Decrease resist- Decade Box 120 ohms. 

Box Rl ance, Rl 
NOTE: Resistance bridge may be disconnected. 
14 PowerSupply Adjust voltage. Voltmeter 29,5 to 30.5 volts. 
15 Decaco Increase resist- a. Test Light a. On. 

Box Ri ance. Record No. 2 

result b. b. Decade b. 125-130 ohms. 
Box R1 


NOTE: If the results in step 15 are not obtained, adjust resistor R6 until results 
are obtained and repeat steps 6 through 15. 


aN 8 IEMA A APP AY AY CTC SE Si» to Rahat fey OY Sr PE eS A/T TT Te Oe ET, 


16 Decade Decrease resist- a. Test Light a. Off, 
Box R1i ance. Record No, 2 
result b, b. Decade b. Greater than 
Box R1 125 ohms. 


Figure 11-6. Function-Testing Ignition Detector (Sheet 3 of 6) 
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Step Location Operation Location Result 
i”? Decade Decrease resistance. Decade 40 ohms. 
Box R1 Box Ri 
18 Decade Decrease resistance. Decade 40 ohma,. 
Box R2 Box R2 
19 Decade Increase resistance. a. Teast light a. On. 
Box Ri Record result b, Mo. 2 
b. Decade b. 45-50 ohms. 
Box Ri 


ar eA HED Ate Ne TT CR Rate pie EA 


NOTE: If results in step 18 are not obtained, adjust resistor R6 until results are 
obtained and repeat steps 6 through 18, 


i TT i a my A Ng fete 


20 Decade Decrease resistance, a. Test light a. Off 
Box R1 Record result b, No, 2 
b. Decade b. Greater than 
Box R1 45 ohms, 
21 Decade Decrease resistance. Decade 40 ohms. 
Box Rl Box Ri 
22 Power Supply Adjust voltage. Voltmeter 23,5 to 24.6 volts 
23 Decade Increase resistance. a. Test light a. On 
Box 1 Record result b, No. 2 
b. Decacte b. 45 to 50 ohms, 
Box ri 


PH Yas Pr 


NOTH: If results in step 23 are not obtained, adjust resistor R6 until results are 
obtained and repeat steps 6 through 23, 


24 Decade Decrease resistance. a. Test light a. Off. 


Box R1 Record regult b. No. 2 
b. Decade b. Greater than 45 
Box hl ohms. 
25 Decade Decrease resistance. Decade 40 ohms. 
Box R} Box Rl 
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Figure 11-6. Function-Testing Ignition Detector (Sheet 4 of 6) 


11-10 


Step  Lucation Operation 
26 Tast Switch Move switch to on. 


28 


29 


Se eminmnand 


30 


$1 


3u 


34 


No. 2 


Test Switch 
No. 2 


Power Sup- 
ply 


Voltmeter 


Move switch to off. 
Adjust voltage. 


Disconnect positive 
lead and connect to 
pin J1-H on detector 
set, Record result. 
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Location 


Test Light 
No. 2 


Test Light 
No. 2 
Voltmeter 


Volimcter 


Section XI 


Result 


On, 


Off, 


A Veh ty iene yeas 


26.5 to 27,5 voits. 


8.9 to 10.9 vde. 


eel 


NOTE: Record voltmeter indication for each increment increase in steps 30 and 


314. Results must be within tolerances of figure 11-8. 


A a 


Decade 
Box R1 


Decade 
Box RI 


Test Switch 
No. i 


Ignition 
Detector 


Decade 
Box Ri 


Increase resistance 


a. Test Light 


in 20-ohm increments No. 2 


to 100 ohms. 


Increase resistance 
in 50-ohm inere- 
ments to 450 ohms. 


Move switch to off. 


Disconnect juniper 
plug and connect test 
switch No. 3 and cali- 
brated resistor R3 us 
shown in figure 11-7. 


Decrease resistance. 
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Figure 11-6. Function-Testing Ignition Detector (Sheet 5 of 6) 


b, Decade 
Box Ri 


Decade 
Box Rl 


a. Teast Light 
No. 1 
bh. Vest Light 
No. 2 
c. Voltmeter 


Decade 
Box RI 


a. On, 


b. 160 ohms. 


450 ohms, 


a, Off, 


b, Off, 


c. Zero, 


40 ohms. 
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Step 


35 


36 Test Switch 
No. 3 

3% Test Switch 
No. 3 

38 =Test Switch 
No. 1 

39 Power Sup- 
ply 

40 ‘fest Equip- 
ment 

41 Ignition 
Detector 

42 = Ignition 
Detector 

43 Calibration 
Chart 

11-12, 

11-10. 


Location 


Test Switch 
No, 1 


R-3825-5 


Volume ii 
Operation Location Result 

Move switch to on, a. Test Light a. On. 

No. 1 

b. Voltmeter hb. 8,9 to 10.9 volts. 
Move switch to open. a. Test Light a. On. 
Record result. No. 2 

b. Voltmeter b. 9.0 to 11,0 volts. 
Move switch to close, a, Test Light a. Off, 

No. 2 

b. Voltmeter hb. 8.9 to 10.9 volts. 
Move switch to off, a. Test Light a. Off. 

No. 1 

b. Voltmeter bh. 4ero. 


Adjust voltage to off. 


Secure test equipment 
and ignition detector. 


Install jumper assem-~ 
bly, 


Apply torque striping 
to resistor RG adjust- 
ment screw. 


Plot recorded data on 
chart similar to one 


attached to ignition de- 


tector set. Attach to 
ignition detector set. 
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Figure 11-6, Functlon-Tesling Ignition Detector (Sheet 6 of 6) 
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TESTING TRANSDUCER, To test the transducer, proceed to figure 
If results other than those specified are chtained, terminate the test and 
replace transducer. 
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Figure 11-7, Ignition Detector Set Test Schematic 
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Figure 11-8. Ignition Detector Test Curve 
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Figure 11-9. Ignition Detector Set Schematic 
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Ignition 
Detectoyx Set 


Transducer 


Receptacle 
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Transducer 
Receptacle 
J-19 


Megger 
Transducer 
Kec eptacle 
Resistance 


Bridge, 
Transducer 
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Obtain megger and 
resistance bridge. 
See figure 11-5, 


Disconnect plug P-19, 


Connect negative lead 

of inegger to receptacle 
shell and positive lead 

to pins A, B, C, D and E. 


Apply 45 to 50 volte. Megger Minimum of 100 
é megohins. 


Remove positive lead 
of megger from pins 
D and E, 


Remove negative lead 
of magger from shell 
and connect to pins 
DandE, 


Apply 45 to 50 vdc. Megger Minimum of 100 
inegohms. 


Disconnect megger 
test leads. 


Measure resistance Resistance 

between: Bridge 

ae Pins D and I a. Less than 0.1 ohm, 
b. Pin F and trans- . b. Less than 0.1 oum. 
ducer case Difference between sub- 
c. Pins A and B steps ¢ and d shall not 
d. Pins Bandc exceed § ohms. 
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Figure 11-10. Testing Transducer 
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11-13. PREPARING IGNITION DETECTOR SET FOR STORAGE OR SHIPMENT. 


11-14. Prepare the ignition detector set as follows: 


a. Clean ignition detector set. Refe. to Cleaning Electrical Components in 
section f. 


b. Install protective covers on electrical receptacles and connectors. 
c. Install protective covers on transducer. 


11-15. MAINTENANCE OF IGNITION DETECTOR SET COMPONENTS, 

41-16. Maintenance of components consists of repairing wire harness and plug 
assembly. No special instructions are required to repair these components. 
Parts necessary lo repair the wire harness or the plug assembly are listed in 
figure li-1. See figure 11-11 for the harness wire list. 


From To 
Wire Item and Item and 
Number Terminal Terminal 
K151A16 JI9A-D P19-D 
D151B16 JI9A~E P19-17 
K1S5A16 P2-G JISA-A 
K156A16 P2-D JI9A-C 
KI96A16 P2-C P19-C 
K197AI16 P2-B P19-B 
K198A16 P2~A P19-4 
K199A16 P2- J19-A-B 
M1" 3A16N P2-F P2A-A 
M173B16N Shield 
P2-G, Pa-E, P2D J2A~A 


P2A, P2-B, P2c 
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Figure 11-11, Ignition Detector Set Harness Wire List 
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SECTION XII 
COMPONENTS MAINTENANCE SETS/KITS 


WARNING 


THE FOLLOWING GROUND SUPPORT EQUIPMENT MUST BE 
OPERATED BY AUTHORIZED PERSONNEL TRAINED IN THE 
USE OF THEE EQUIPMENT. 


9020788, Augmented Spark Igniter 9020796, Electrical Control and 
Valve Maintenance Set Flight Instrumentation Package 
9020789, Gas Generator Control Maintenance Kit 
Valve Maintenance Set 9020797, Main Propellant and 
9020791, Start Tank Discharge Valve Oxidizer Turbine Bypass Valves 
Maintenance Set Maintenance Set 
9020793, Tank Support and Fill Valve 9022337, Valves Buildup Fixture Kit 
Maintenance Set 9024725, Purge Control and Fast 
9020794, Helium Regulator Shuldown Valve Maintenance Kit 


Maintenance fet 
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12-1. DESCRIPTION OF COMPONENTS MAINTENANCE : SETS/KITS, 


12-4. The components maintenance sets and kits consis st of of special to tools used to 
perform assembly, disassembly, or repair of engine components. The mainte- 
nance sets are comprised of inaintenunce kits used to repair a component. The 
miintenance kits contain the special tools to perform a task or repair a coinpo- 
nent. The descriptions and maintenance requirements for each set and kit are 
presented in this section. Information relative to the uge of maintenance sets/kits 
is in Technicol Manual I-3825-3. 

12-3. DESCRIPTION OF AUGMENTED SPARK IGNITER VaLVE MAINTENANCE 
0 1 aa a aa a 


12-4. The maintenance set (figure 12-1) is used to assemble and disassemble 
the augmented spark igniter valve. The set contains a kit with a fixture, a lifter 
housing, anda wrench. The fixture supports the valve or valve housing during 
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Source and 


Index Recoverahbility Cade 
Number Part Number Nomenclature (Refer to section I.) 
9020788 Augmented Spark Igniter Fe] 

Valve Maintenance Set 
9024889 Augmented Spark Igniter F-1 


Valve Fixture Kit 


VD192-0002-1286 Container F.3 
1 9025381 Fixture F~} 
2 9025582 Lifter Housing F-1 
9025383 Lifter F-3 
9025386 Housing F-] 
3 9025393 Wrench F-3 
AN101119 Bolt F-3 
L.D153-0011-0014 Washer F.3 
NAS509-4 Nut F~3j 
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Figure 12-1. Augmented Spark Igniter Valve Maintenance Set 
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maintenance. The fixture has a mounting surface with holes to allow mounting of 
the valve or valve housing. A protective surface is provided to protect the valve. 
The lifter housing compresses the valve bellows allowing the installation and re~ 
moval of the poppet, The lifter housing consists of a lifter which threads into 

the housing. The lifter contains bearings and a poppet adapter. The housing has 
a protective surface and matching mounting holes. The wrench used to torque the 
valve poppet has a tip to fit the poppet and adapter to standard tools. The toolz 
are packed ina ceusable container. 


12-5, MAINTENANCE OF AUGMENTED SPARK IGNITER VALVE MAINTENANCE 
er ee gp 


12-6. Maintenance tasks required on the set are listed in figure 12-2, Informa- 
tion presented lists the tasks to be performed, when the tasks are to be performed, 
and where data support for the tasks may be found, See figure 12-1 for parts 
identification when replacing parts. The only maintenance instructions required 
are toc ment the etched side of the protective surface, etched one side Teflon 
sheet RB0130-008 (Rocketdyne), to the fixture with EC-776 cement (Minnesota 
Mining and Mfg), or equivalent. The protective surface shall clear the holes in 
the fixture. Replace protective surface on lifter houging with plastic fl'm tape 
549GCS (Minnesota Mining and Mfg), or equivalent, 


Receiving 


Requirements Reference/Remarks 5 


Inspect set for completeness See figure 12-1, 


* ™ | Prior to Use 


Replace damaged part or 


Inspect tools for nicks, 
tool, See figure 12-1, 


seratches and bursa on 
critical surfaces 


Replace protective surface. 
See figure 12-1, Refer to 
paragraph 12-5, 


Inspect fixture and lifter 
housing for damaged pro-~- 
tective surfaces 

Inspect lifter bearings Replace lifter. 
for restricted movement 


Figure 12-2, Maintenance Requirements for Augmented Spark Igniter 
Valve Maintenance Set (Sheet 1 of 2) 
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| Receiving 


Requirements 


ay er me me 


~ | Prior to Use 


Inspect for galling indicating | X 
dry film lubricant worn flom 
lifter threads 


Replace lifter. 


Clean tools Refer to Cleaning in 


Volume I, section I, 


Prepare set for storage Refer to paragraph 12-7, 


x 


Figure 12-2, Maintenance Requirements for Augmented Spark Igniter 
Valve Maintenance Set (Sheet 2 of 2) 
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12-7. STORING AU 'EN TED SPARK IGNITER VALVE MAINTENANCE SET. 
12-8. Prepare maintenance set for storage as [oilows: 

a. Clean tools. Reter to Cleaning in Volume J, section J, 

b. Place tools in container aud ensure tools do not contact each other, Refer 
to figure 12-1 for container. 

c. secure container and store maintenance kit. 


12-9. DESCRIPTION OF GAS GENERATOR CONTROL VALVE MAINTENANCE 
SET 9020789, -_ 


12-10, The maintenance set (figure 12-3) is used to assemble, disassemble, and 
perform maintenance on the gas generator control valve. The maintenance set 
consists of a fixture kit, an adapter kil, and a lapping tool kit. The compressor 
fixture, from the fixture kit, is used to support the valve and compress the valve 
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Index Recoverability Code 
Nuniber Part Number Nomenclature (Refer to section I.) 
9020789 Gas Generator Control Lod 

Valve Maintenance Set 
9024819 Fixture Kit =| 
NiH1-177~9 Container F.t 
\ 9024820 Compressor Tixture md 
9024821 Fixture Base I’-1 
9024822 Shaft 3 
9024823 Bracket F-3 
ANS5-14A Bolt F-3 
LD153-0010- Washer -3 

0012 

9024824 Adapter Kit Y-1 
VD192-0008-0U15 Container F-3 
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Figure 12-3. Gas Generator Control Valve Maintenance Set (Sheet 1 of 2) 
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Index 
Number 
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13 


14 
15 
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Part Number 


9024825 
9024826 
9024827 
9024828 
9024829 
9024830 
9024831 
NAS1297-3-3 
NAS679C3W 
NAS1334C5C04F 
M517 1598 
RID191-2002 - 
1206 
28-C-1 
9024802 
9024833 
9024834 
9024835 
9024836 
L1D153-0010-001y 
LD153~-0010-0013 
MS20004H12 
MS20006H12 
NAS509 -4 
NAS509-6 
9024837 
VY1192-0002-1286 
‘024838 
§I24839 


9024840 
9024841 
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Source and 
Recoverability Code 
Nomenclature (Refer to section I.) 
Force Gage Adapter F-3 
Retainer Wrench F-3 
Spring Retainer Adapter F-3 
Bellows Retainer Adapter F.3 
Spring Retainer Clamp a3 
Upper Clamp F-3 
Lower Clamp F-3 
Bolt F~3 
Nut F~3 
Pin F-3 
Pin Fe3 
Cable F-3 
Sleeve F-3 
Actuator Coinpression Adapter F~3 
Poppet Torquing Adapter F.3 
Fuel Bellows Nut Wrench F~3 
Spring Compression Adapter f~3 
Yoke Compression Adapter F-; 
Washer V-. 
Washer Fag 
Bolt F-3 
Bolt F.-3 
Nut F-3 
Nut V-3 
Lapping Tool Kit I'-1 
Container E'~3 
Oxidizer Valve Seat Lapping Tool F-2 
Oxidizer Valve Relief Lapping F-2 
Tool 
Fuel Valve Relief Lapping Tool f2 
Fuel Valve Seat Lapping Tool F-2 


- 


Figure 12-3. Gas Generator Control Valve Maintenance Set (Sheet 2 of 2) 


bellows and springs. 


The compressor fixture incorporates a threaded shalt ina 


base valve mounting holes, and a protective surface for the valve, A thrust 


bearing has been incorporated at one end of the shaft. 


A bracket used to mount 


the compressor fixture in a vise and may be mounted in one of three positions on 
the compressor fixture, and attaching hardware are included in the kit, The 
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Inspect maintenance set See figure 12-3. 


for completeness 


Inspect tools for nicks, 
burs, and scratches tool as required. See 


figure 12-3, 


Replace protective surface. 


tnspect fixture for 
Refer to paragraph 12-11. 


damaged protective 
surlaces 

Inspect lapping tool Replace lapping tool. 
suctacec tor concentric 
rings and flatness indi- 
eating wear 


Replace shaft. See figure 


Inspect fixture shaft 
12-3, 


bearing for restricted 
movement 


Replace shaft. See figure 
12-3, 


Inspect fixture shaft 
threads for galling indi- 
cating absence of dry 
fila lubricant 

Clean tools 

Prepare maintenance 
set for storage 


Refer to Cleaning 
tig Yolume I, 


Replace damaged part or 
| section I. 


Refer to paragraph 12-13. 


manana titres 
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Figure 12-4. Maintenance Requirements for Gas Generator Control! 
Vaive Maintenance Set 
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adapter kit contains tools used in conjunction with the compressor fixture and 
torquing adapters. The torquing adapters fit valve components and have provi- 
sions to adapt to standard tools, The lapping tool kit contains tocls for lapping 
the valve seats. Each of the lapping tools incorporates a guide shaft, lapping 
surface, anda knurled handle. A reusable lool container is provided for each 
kit. 


12-11, MAINTENANCE OF GAS GENERATOR CONTROL VALVE MAINTENANCE. 
SET, 


WARNING 


The following specifies adhesive EC776, which is 
flammable and must nol be used near heat, sparks, 
or open flame. Tt is toxie. Inhalation of its 
vapors or prolonged contact with the adhesive can 
cause serious bodily harm. In case of prolonged 
exposure, immediately ohtain fresh air and wash 
skin with soap and water. 


12-12. Maintenance tasks required on the maintenance sei are listed in figure 
12-4, The information presented lists the tasks to be performed, when the tasks 
are ta he performed, and where the data support for ihe tasks will be found, 

When replacing parts or tools, see figure 12-3 for identification. The only main- 
tenance instructions required are for cementing the etched side of the protective 
surface, etched one side teflon sheet RBO130-008 (Rocketdyne), to the fixture 

with EC~776 cement (Minnesota Mining and Mfg), or equivalent. When assembling 
bracket to fixture, torque bolts to 48-55 inch-pounds. 


12-13. STORING GAS GENERATOR CONTROL VALVE MAINTENANCE SET. 


12-14, Prepare the maintenance set for storage as follows: 
a, Clee: tools. Refer to Cleaning in Volume I, section J, 


b, Place tools in correct container and make sure tools do not touch each 
other, (See figure 12-3 for correct container. ) 


NOTE 


Protective packaging may he removed from tool to 
fit Cool inte container. 


CAUTION 


Tools contacting each other candamage {finished 
surfaces of tools. 


ct, Secure container and store maintenance kits, 
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12-15. DESCRIPTION OF START TANK DISCHARGE VALVE MAINTENANCE 
SET 9020791. 

12-16. The maintenance set (figure 12-5) is used lo assemble, disassemble, and 
perform maintenance on the slayt tank discharge valve. The maintenance set 
consists of a lapping tool kit and a maintenance tool kit. The lapping tool kit con- 
tains tools for lapping the valve inlet seat relief, outlet seat relief, and the inlet, 
outiet, and outlet gate seais. The tools incorporate a knurled handle and lapping 
surface with guides on the two reliet lapping tools. The maintenance tool kit con- 
tains a Spring compressor, shaft installing spring compressor, torquing adapters, 
anda protector, The spring compressors are used to compress valve springs 
and provide seat-to-seal clearance. The spring compressor has a swivel screw 
clamp threaded through a plate and two posts which attach to the plate and valve, 
The shaft installing spring compressor is a disk with a protective ring and pro. 
tective washer on the surtaces ceniacting the valve, The torquing: adapters fit the 
bellows seal and retainer of the valve and have provisions to adapt to standard 
tools. The protector is a shaft with a tapered end to guide the valve shaft through 
the lipsear» inta the housing. A reusable contuiner is provided for each kit. 
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Vigure 12-5. Start Tank Discharge Valve Maintenance Set (Sheet 1 of 2) 
12-10 


Te aera Venmestataibemest 


arti 


Index 
Number Part Number 


oon 


CJ 


Sook cantnsa hana aramndateantactethanmeunsl demuaiaicaahdieiaen 


9020791 


9024852 
VID192-0002 ~1644 
9024854 


9024855 
9024856 
9024853 


VD192 -0008 ~0015 
$024860 
9024861 
90248682 


9024883 

9024867 
9024857 
9024858 
CL+42-S8C-CAD 
1LD153-0010--0010 
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Source and 
Recoverability Cade 
Nomenclature (Refer to section I, ) 
Start Tank Discharge F~} 
Valve Maintenance Set 
Lapping Tool Kit F-1 
Container F-3 
Inlet Seat Relief Lapping F-2 
Tool 
Outlet Seat Relief Lapping F-2 
Tool 
Inlet, Outlet, and Gate F-2 
Seats Lapping Tool 
Start Tank Discharge Valve F-1 
Tool Kit 
Contalner F-3 
Retainer Torquing Adapter F-3 
Shaft Threads Protector F-3 
Shait Installing Spring ¥-1 
Compressor 
Bellows Torquing Adapter F..3 
Spring Compressor F-} 
Spring Compressor Plate F-3 
Spring Compressor Post F-3 
Swivel Screw Clamp ¥-3 
Washer F.3 
Nut F-3 


MS20500 -428 
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Figure 12-5, Start Tank Discharge Valve Maintenance Set (Sheet 2 of 2) 
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12-17, MAINTENANCE OF START TANK DISCHARGE VALVE MAINTHNANCE 
SET 


. 
— 


WARNING 


The following specifies adhesive EC776, which is 
flammable and must not be used near heat, sparks, 
or open flame, it is toxic, Inhalation of its vapors 
or prolonged contact with the adhesive can cause 
serious bodily harm. In case of prolonged exposure, 
immediately obtain fresh air and wash skin with 
soap and water, 


12-18, Maintenance tasks required on the maintenance set are listed in figure 
12-6, The information presented lists the tasks to be performed, when the tasks 
are to be performed, and where the data support tasks will be found, When re- 
placing tools or paris, see figure 12~5 for identification, Maintenance instruc- 
tions consist of requirements for torquing and replacing protective surfaces. 
Torque spring compressor nuts to 14-17 inck-pounds, Cement the etched side 
of the protective ring and washer, etched one side teflon shest RBO1L30-008 
(Rocketdyne), on the shaft instafling spring compressor with EC-776 (Minnesota 
Mining and Mfg), or equivalent. 
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Inspect maintenance set See figure 12-5, 


for completeness 


Replace damaged tool. See 


Inspect tools for nicks, 
figure 12-5, 


scratches and burs on 
critical surfaces 


Refer to Cleaning in 


i Clean tools 
Volume J, section I. 


Inspect lapping tool Replace lapping tool. 


lapping surfaces for 
concentric rings and 
flatness indicating 
wear 


Replace protective surface, 


Inspect protective ring 
Refer to paragraph 12-17, 


and washer for damaged 
protective surfaces 


Replace damaged pari, See 


Inspect threads of spring 
figure 12-5. 


compressor for galling 
threads 

Prepare maintenance set Refer to paragraph 12-19, 
for storage 


| teen 


Figure 12-6. Maintenance Requirements for Start Tank Discharge 
Valve Maintenance Set 
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12-19. STORING START TANK DISCHARGE VALVE MAINTENANCE SET, 
12-20, Prepare the maintenance set for storage as follows: 


a, Clean maintenance set tools. Refer to Cleaning in Volume I, section I. 


b. Place tools in proper container and ensure tools do not contact each other, 
Refer to figure 12-5 for proper container. 


CAUTION 


Tools contacting each other c1m damage finished surfaces of 
tools. 


c. Secure container and store maintenance kits. 


12-21, DESCRIPTION OF TANK SUPPORT AND FILL VALVE MAINTENANCE 
KET 9020793. : 


12-22, The maintenance kit (figure 12-7) is used to repair the tank support and 
fill valve. The maintenance kit consists of a lapping tool and a torquing adapter. 
The lapping tool is used to lap the valve poppet sealing surface, The cylindrical 
tool has a different size internal lapping surface at each end. A knurled surface 
on both ends aids in the use of the tool. The torquing adapter is used to torque 
the retaining nut into the valve. The torquing adapter is a circular tool with 2 
pins protruding from both flat surfaces to fit the retaining nuts and receptacle to 
adapt to standard tools. The tools are packaged ina reusable container, 


12-23, MAINTENANCE OF TANK SUPPORT AND FILL VALVE MAINTENANCE 
KIT, 


12-24, Maintenance tasks required on the maintenance kit are listed in figure 
12-8, The information presented lists the tasks to be performed, when the tasks 
are to be performed and where the data support for the tasks will be found. When 
replacing tools, see figure 12-7 for identification. No special instructions are 
necessary for maintenance tasks. 

12-25, STORING TANK SUPPORT AND FILL VALVE MAINTENANCE KIT. 
12-26. Prepare the maintenance kit for storage as follows: 


a. Clean maintenance kit tools. Refer to Cleaning in Volume I, section I, 
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Source and 


Index Recoverability Code 
Number Part Number Nomenclature (Refer to section I.) 
9020793 Tank Support and Fill F-1 
Vaive Maintenance Kit 
¥1)192-0002-0844 Container F-3 
1 9024865 Torquing Adapter F.3 
2 9024866 Poppets Lapping Tool F-3 
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Figure 12-7, Tank Support and Fill Valve Maintenance Kit 
b. Place tools in proper container and ensure tools do not contact each other. 
Refer to figure 12-7 for proper container, 
CAUTION 


Tools contacting each other can damage finished surfaces of 
tools. 


c. Secure container and store maintenance kit. 
12-27, DESCRIPTION OF HELIUM REGULATOR MAINTENANCE KIT 9620794. 
12-28. Tbe maintenance sect (figure 12-9) is used to disassemble, repair, and 
assemble the helium regulator. The mai:tenance set contains torquing adapters 


and a lapping tool. The torquing adapters are used to torque the low~pressure 
relief jamnut, bleed regulator iniet seat retainer, and the actuator screw. The 
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See figure 12-7. 


x 


Inspect maintenance kit 
for completeness 


Inspect tools for nicks, 
scratches, and burs 


Replace damaged tools. See 
figure 12-7. 


Inspect lapping tool 
lapping surface for 
concentric ring and 
flatness indicating 

wear 


Replace lapping tool. See 
figure 12-7, 


Clean tools Refer to Cleaning in 


Volume I, section I. 


Xx | Refer to paragraph 12-25. 


Figure 12-8. Maintenance Requirements for Tank Support and Fill 
Valve Maintenance Kit : 


Prepare maintenance 
kil for storage 


~omrn 


adapters are made from hexagonal stock to adapt to standard tools and are ma- 
cnined to fit the regulator components. The Japping tool is used to lap the regu- 
lator sealing boss, The cylindrical tool has a guide and a lapping surface and is 
knurled at one end. The tools are packaged ina reusable container. 


BD 
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Figure 12-9. Helium Regulator Maintenance Kit (Sheet 1 of 2) 
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Number Part Number Nomenclature (Refer to section I.) 
3020794 Helium Regulator F-1 
Maintenance Kit 
VD1i92-0002 -0844 Container F-3 
1 9024801 Low Pressure Relief F~3 
Valve Torquing Adapter 
2 9024802 Bleed Regulator Sealing F.3 
Boss Lapping Tool 
3 9024803 Bleed Reguletor Inlet Seat F-3 
Retainer Torquing 
Adapter 
4 9024804 Actuator Screw Torquing ¥-3 
Adapter 
Figure 12-9. Helium Regulator Maintenance Kit (Sheet 2 of 2) 
a 
Sh p 
a ° 
* ke 
Requirements oe py Reference/Remarks 
Inspect maintenance kit x See figure 12-9, 


for completeness 


Inspect tools for nicks, 
scratches and burs 


tnspect lapping tool lap- 


ping surface for concen- 


tric rings and flatness 
indicating wear 


Clean torquing adapters 


Clean lapping tool 


Prepare maintenance 
kit for storage 


~ 


a 


Replace damaged tools. See 
figure 12-9. 
Replace lapping tool. See 


figure 12~9. 


Refer to Cleaning in 
Volume I, section I, 


Refer to Cleaning in 
Volume I, section I, 


Refer to paragraph 12-31, 


iene gerry, 


Figure 12-10. Maintenance Requirements for Helium Regwator Maintenance Kit 
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12-29, MAINTENANCE OF HELIUM REGULATOR MAINTENANCE KIT. 

12-30. Maintenance tasks required on the maintenance kit are listed in figure 
12-10, ‘The information presented lists the tasks to be performed, when the 
tusks are to be performed, and where the data support for the tasks will be 
found. When replacing tools, see figure 12-9 for identification. No special in- 
structions are uecessary for maintenance tasks, 

12-31. STORING HELIUM REGULATOR MAINTENANCE KIT. 


12-32. Prepare the maintenance kit for storage as follows: 


a, Clean maintenance kit tools. Refer to Cleaning in Volume I, section I, i 


b. Place tools in proper container and ensure tools co not contact each other. 
Refer to figure 12-9 for proper container. 


CAUTION 


Tools contacting each other can damage finished surfaces of 
tools. 


c, Secure container and store maintenance kits. 


12-33. DESCRIPTION OF ELECTRICAL CONTROL, AND FLIGHT INSTRUMEN- 


TATION IN PACKAGE “MAINTENANCE KIT 9020796. 


12-34, The maintenance kit contains a support frame used to support the primary 
and secondary flight instrumentation packages and the electrical control package, 
Figure 12-11 shows the support fraine assembled. ‘he support frame is disas- 
sembled when packaged in the reusable kit container. The support frame is as- 
sembled from two rectangular frames, two rod supports, and quick-release ball 
lockpins, A clamp and adapter are installed on the supports and can be adjusted 
to hold any one of the electrical packages. 


12-35. MAINTENANCE OF ELECTRICAL CONTROL AND &LIGHT INS'TRUMEN- 


TATION “PACKAGE MAINTED A. ANCE KIT. 


12-36. Maintenance tasks required on the maintenance kit are listed in figure 
12-12, The information presented lists the tasks to be performed, when the tasks 
are to be performed, and where the data support for the tasks will be found. When 
replacing parts, see figure 12-11 for identification. No special instructions are 
necessary for maintenance tasks. 
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Source and 


Index Recoverability Code 
Number Part Number Nomenclature (Refer to section I.) 
902.0796 Electrical Control and F~1 


Flight Instrumentation 
Package Maintenance Kit 


NH1-177-5 Container F-3 
9024816 Support Frame F-] 

| 9024811 Frame ¥-1 
NAS1386C3CO7D Pin F.3 
RD191-2002-1108 Cable F-~3 

28-1C Sleeve F-3 

a 90248 12 Support F-3 
3 9024813 Clarap F-3 
NAS1351-4-]4P Screw F-3 

4 9024814 Clamp F-3 
i) 9024815 Adapter F-3 
AN316C6 Nut F.3 
LD153-0010-0013 Washer F-3 
NAS1351-4-14P Screw F-3 


Slee rar relia NTR OSE trey OE reer | 


Figure 12-11, Electrical Cantrol and Flight Instrumentation 
Package Maintenance Kit 
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Requirements Iie Reference/Remarks 
Inspect maintenance kit x See figure 12-1), 
for completeness 
Inspect ball lockpins for {| & a Replace inoperative pins. See 
operation figure 12-11, 
Inspect for frayed or x x Replace cables. See figure 
broken cables 12-11. 
Inspect frames for xX | X Replace damaged part. See 
cracked welds figure 12-11, 
Inspect tools for a X Replace damaged tool. See 


damaged threads figure 12-1}, 


Refer to Cleaning in 
Volume I, section I. 


Clean support frame 


Prepare maintenance Refer to paragraph 12-37. 


set for storage 


a oer tes aE 
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Figure 12-12, Maintenance Requirements for Electrical Control and Fiight 
Instrumentation Package Maintenance Kit 


12-37. STORING ELECTRICAL CONTROU AND FLIGHT INSTRUMENTA TION 
PACKAGE MAINTENANCE KIT, 
12-38. Prepare maintenance set for storage as follows: 

a, Disassemble support frame. 

b, Cleun support frame. Reter to Cleaning in Volume I, section I, 

c. Place support fraine in container. Ensure paris do not contact each other, 


d. Secure container and siore maintenance kit, 
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12-39, DESCRIPTION OF MAIN PROPELLANT AND OXIDIZER TURBINE BY- 
PASS 3S VALVES MA MAIN’ ‘TE NANCI E Si SET 9020797. a 


12-40, The maintenance set (figure 12-13) is used to assemble, disassemble, 
and repair the main oxidizer, main fuel, and oxidizer turbine bypass valves, The 
maintenance set is comprised of a compressor iit, seal compression tool kit, an 
adapter tool kit, and ten seal forming and installation kits. The compressor kit 
cumains a compressor tool used to compress valve actuator springs. The com- 
pressor tool has a shaft threaded through a bracket and bushing, A bearing, 
adapter, and handle complete the shaft. Three compressor rods which attach to 
a support, complete the compressor teol. The compressor tool is partially as- 
sembled inthe kit. Jnstalling the support on the valve to be reworked and attach- 
ing the compressor rods to the bracket complete the tool, The seal compression 
tool kit contains 2 compressor and an interchanpeable disk. The tool is used to 
impress valve retainer servations inte the gate seal. The seal compression tool 
has a shaft threaded through a frame containing a threaded insert. The shaft 
assembly contains 2 swivel, spring, bearing, pin, and disk. Either disk may be 
installed on the shait assembly, Two adapters with protective surfaces are at- 
tached to the frame. The adapter tool kit contains torque wrench adapters used 
to torque the propellant valve sequence rod and clevis nut. The adapters fit the 
valve components and adapt to a standard tool. The kit also contains a simulator 
shaft, 4 stepped shaft used |o support the valve gate during seal installetion, and 
a holding bar and two holding bar serews. ‘The forming and installing tool kits 
contain various piloting tools, guides, noses, plugs, sleeves, and seal forming 
tools used to form and install seals on various valve components. The main pro- 
pellant valves lipseal forming and installing kit contains two matched sets of tools. 
A reusable container is provided for the tovls of each kit. 
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Figure 12-13. Main Propellant and Oxidizer Turbine Bypass 
Valves Maintenance Set (Sheet t of 7) 
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Figure 12-13. Main Propellant and Oxidizer Turbine Bypass 
Vaives Maintenance Set (Sheet 2 of 7) 
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Figure 12-13. Main Propellant and Oxidizer Turbine Bypass 
Valves Maintenance Set (Sheet 3 of 17) 


12-23 


Section XII R-3825 +5 


Volume II 
Source and 
Recoverability 
Index Code (Refer to 
Number Part Number Nomenclature section I.) 
902079" Main Propellant and Oxidizer F-1 
Turbine Bypass Valves Main- 
tenance Set 
9022326 Compressor Kit F-4 
NH1+-177 48 Container F-3 
if 9022327 Compressor F-1 
2 9022328 Lug F-3 
3 9022329 Support ¥-3 
4 9022330 Adapter F-3 
§ 9022331 Shaft f-3 
6 9022332 Bushing ¥-3 
ij 9022333 Bracket F~3 
8 9022334 Handle F-3 
h-«4 Ball F.3 
9 9022335 Rod F-3 
AN315-8 Hex Nut F-3 
AN101315 Bolt F-3 
1.D153-0013 -0004 Washer ¥.3 
NAS110104-18 Screw F-3 
10 9025374 Lug F.3 
9022339 Main Propellant Valves Seal ¥-1 
Compression Tool Kit 
NEHL-177-7 Containar F~3 
1} 9024864 Compression Tool =] 
12 9024890 Pin a3 
13 9024891 Frame F-3 
14 9024892 Adapter F-3 
NAS1351-6-14P Screw F-3 
15 9024893 Shaft F-3 
16 9024894 Insert F~3 
NAS1351-4-10P Screw F-3 
17 9024895 Locknut F-3 
18 9024896 Retainer F-3 
ig 9024897 Spring F~$ 
20 9024898 Swivel F-3 
L.T-18 Bearing F-3 
21 8024899 Disk F.-3 
22 NAS1352 -06036 Serew F.3 
AN340CB Nut F-3 
9024900 Disk F.3 


ee ee sedetetamnermenenstenammsdlartmee oceneaereee en aneemmmeten oe at Sepa 


Figure 32-13. Main Propellant and Oxidizer Turbine Bypass 
Valves Maintenance Set (Sheet 4 of 7) 
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ANS-14A 
LD153-0611-0024 


9022544 


VD 192-0002 -0015 
9025376 
9025376-11 
LD153-0611-0017 
MS16638-19 
NAS1351-3-16 
NAS1351-4-16 
RD153-0110-0016 
RI9153-0110-0030 


9022340 


VD192-0002--0844 
9025355 
9025356 
9025357 
9024851 


9022345 


VD192-0002-1286 
9024850 

8025351 

9025352 

9025354 

9025378 

AN350-4 


9024817 


V1D192 -0002-0844 
9025364 
9025385 
9025366 
9024492 


9024842 


VD1i92-0002 -0864 


Volume II 
Source and 
Recoverability 
Code (Refer to 
Nomenclature section I,) 
Bolt F-3 
Washer F-3 
Main Propellant Valves F-1 
Actuator Piston Seal 
Tool Kit 
Container F-3 
Lipseal Tool F-3 
Lipseal Tool F-3 
Washer F-3 
Screw F-3 
Screw F-3 
Screw ¥-3 
Washer F.~3 
Washer F-3 
Main Fuel Valve Sequence Valve F-1 
Seal Tool Kit 
Container F-3 
Former Jr~t 
Body ¥~3 
Nose F.-3 
Plug End F.~3 
Main Propellant Valves Shaft F-1 
Simulator Adapter Too) Kit 
Container F-3 
Holding Bar F-3 
Idler Shaft Simulator fr ~3 
Sequence Rod Wrench F-3 
Clevis Nut Wrench F-3 
Screw F..3 
Wing Nut F-3 
Oxidizer Turbine Bypass Valve F~-} 
Switch Shaft Seal Tool Kit 
Container F-3 
Guide 
Nose 
End Plug 
Bushing Guide 
Main Propellant Valves F~] 
Actuator Rod Seal Tool Kit 
Container K-93 
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Figure 12-13, Main Propellant and Oxidizer Turbine Bypass 
Valves Maintenaice Set (Sheet & of 7) 
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Figure 12-13, Main Propellant and Oxidizer Turbine Bypass 
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Valves Maintenance Set (Sheet 6 of 7) 


Volume I 
eee ope ig tate ee CN Source and 
Recoverahiiity 
Index Code (Refer to 
Number Part Number Nomenclature section 1.) 
38 9024843 Body F~3 
39 9024844 Sleeve F.3 
40 9024645 Nat F-3 
41 9024846 Nose Adapter F-3 
42 9024847 Nose F-3 
9024868 Main Oxidizer Valve Sequence F-1 
Valve Rod Seal Tool Kit 
VD192-0002-0884 Container F-3 
43 9024848 Pin Holder F.3 
44 §024849 Pilot Pin F.3 
45 9024869 Forming Tool F.3 
46 9024870 Piloting Tool F-3 
9024871 Main Propellant Valves Position F-1 
Indicator Seal Tool Kit 
VD192-0002-0884 Container F..3 
47 9024872 Body ¥.3 
48 9024873 Nut F.3 
49 9024874 Nose ¥.3 
50 1024875 Shaft F..3 
51 9024876 Rod F-3 
M5295 13-007 Packing 
9024877 Main Propellant Valves Gate F~] 
Shaft Seal Tool Kit 
VD192 -0002 -0884 Container F.3 
52 9024079 Nut F.3 
53 9024879 Ring F.3 
54 9024880 Sleeve F.3 
55 9024861 Shaft F.3 
56 8024882 Nose F.~3 
9024883 Main Oxidizer Valve Pre-Stage F-1 
Piston Seal Tool Kit 
VD192-0002-0884 Container F-3 
57 9024884 Insert F.3 
§8 9024885 Spanner Plate ¥.3 
59 9924886 Nose ¥-3 
60 9024887 Nut }¥-3 
61 902.4888 Jacking Screw F.3 
9025358 Oxidizer Turbine Bypass Valve F~1 
Actuator Rod Seal Tool Kit 
VD192-0002 -0884 Container F.3 


R-3825-5 Section XI 


Volume Ui Paragraphs 12-41 to 12-44 
Source and 
Recoverability 
Index Code (Refer to 
Number Part Number Nomenclature secrion I, ) 
62 9025359 Pusher F-3 
§3 9025360 Transfer Tube F-3 
64 9025361 Nose ['-3 
65 9025362 Guide F-3 
66 9025363 Socket F~3 
$025367 Oxidizer Turbine Bypass Valve F-] 
Actuator Piston Seai ‘Tool Kit 
VD192-0002-1286 Container F-3 
67 9025369 Nut F=3 
v8 9025371 Nose F.-3 
69 9025373 Slider Plug F-3 
70 9025375 Nose F-3 
q1 9021493 Piston Guide F-1 
9025368 Guide F-3 
9025370 Knob F.3 
9025372 Screw F-3 
MS171591 Pin F-3 


Figure 12-13. Main Propellant and Oxidizer Turbine Bypass 
Valves Maintenance Set (Sheet 7 of 7) 


12-41, MAINTENANCE OF MAIN PROPELLANT AND OXIDIZER TURBINE BY- 
PASS VALVES MAINTENANCE SET, 


12-42, Maintenance tasks required on the maintenance set are listed in figure 
12-14, The information presented lists the tasks to be performed, when the tasks 
are to be performed and where the data support for the tasks will be found, When 
replacing tools or parts, see figure 12-13 for identification. No special instruc- 
tions are necessary for maintenance tasks. 


12-43. MAINTENANCE OF MAIN PROPELLANT AND OXIDIZER TURBINE BY- 
PASS VALVES MAINTENANCE SET COMPONENTS, 


12-44, Maintenance of components consists of disassembling and assembling 
the main propellant and oxidizer turbine bypass valves compression tool. 
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Requirements os 

Ingpect maintenance set X 
for completeness 

Inspect tools for nicks, X 


seratches and burs 


Inspect compressor tool |X 
shaft for galling indicat- 

ing drv film lubricant 

worn from threads 


Inspect seal compres- x 
sion tool shaft and 

swivel for palling indi- 
eating dry film lubricant 
worn from threads and 
swivel 


Inspect bearing for x 
freedom of movement 


fnspect seal forming x 
tools for nicks, scratches 
and burs on critical sur- 
faces 


Inspect protective sur- 
faces for damage 


Inspect tools for damaged | X 
threads 


! Clean tools 


Prepare maintenance set 
for storage, 
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x See fipure 12-13, 

xX Replace defective part or tool. 
See figure 12-13. 

x Replace shaft, See figure 12-13. 

Xx Replace defective part. See 
figure 12-13. Refer to para- 
graphs 12-45 and 12-46, 

x Replace defective bearing, See 
figure 12-13. Refer lo para- 
graphs 12-45 and 12-46. 

Xx Replace defective part. See 
figure 12-13. 

X Replace defective part or tool. 
See figure 12-13. 

x Replace defective tool, See 
figure 12-13, 

xX 1X Refer to Cleaning in 
Volume J, section I. 

Xx Refer to paragraph 12-47, 
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Figure 12-14, Maintenance Requirements for Main Propellant and 
Oxidizer Turbine Bypass Valves Maintenance Set 
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12-45. DISASSEMBLING COMPRESSION TOOL, Disassemble compression tool 
as follows: 

a. Turn shaft into frame until shaft can be removed, 

b. Loose’ locknut and remove from shaft, Remove spring from shaft, 


c. Remove nut and screw holding pin to shaft. Remove pin, disk, bearing, 
and swivel, 


d. Remove screws attaching insert to frame. Remove insert. 
e. Remove screws attaching adapters to frame. Rermaove adapter. 


12-46, ASSEMBLING COMPRESSION TOOL. Assemble compression tool as 
follows: 


a. lnstall adapter to frame. Torque screws to 160-190 inch-pounds. 

, Install insert into frame. Torque screws to 40-50 inch-pounds, 

c. Assemble swivel, bearing, disk, and pin on shaft. 

dad. Install screw and nut retaining pinto shaft. Torque nut 20-25 inch-pounds. 


e, Place spring on shaft until spring contacts swivel. Install retainer on shaft 
and tighten watil a spring dimension of 1.75 inches is obtained. 


f. Install locknut, Tighten against retiuiner., 
rs. Install shaft into frame, 


12-47, STORING MAIN PROPELLANT AND OXIDIZER TURBINE BYPASS VALVES 
MAINTENANCE SET, 


12-48, Prepare maintenance set for storage as follows: 
a, Clean tools, Refer to Cleaning in Volume 1, section I, 


b, Mate the plug end tool and nose tool of the main fuel vaive seal tool kit. 
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ec, Place tools in proper container and ensure tools do not contact each other. 
Refer to figure 12-13 for proper container, 


CAUTION 


Tools contacting each other can damage finished 
surface of the tools. 


d, Secure container and store maintenance set, 
12-49. DESCRIPTION OF VALVES BUILDUP FIXTURE KIT 9022337, 


12-50. The valves buildup fixture kit is used to support the main oxidizer, main 
fuel and oxidizer turbine bypass valve during assembly, disassembly, and repair. 
Figure 12-15 illustrates the buildup fixture assembled. The buildup fixture con- 
Sists Of a base plate, column, Support ring, and an adapter, The base plate is a 
flat plate with holes for bench mounting and is used to stabilize the buildup fixture. 
The cylindrical column has a fla..ged end to provide attachment to the base plate. 
A tube with positioning holes on the opposite end of the column allows the bar of 
the support ring to be inserted and rotated. By alining the holes in the column 
and support ring, the support ring can be rotated to varied positions and locked 
into position by an attached lockpin. The valves are mounted on the ring of the 
support ring and adapter ring. Both rings have a protective surface on which the 
valves are mounted. The buildup fixture is disassembled for storage in the kit 
container, 


12-51, MAINTENANCE OF VALVES BUILDUP FIXTURE KIT. 
WARNING 


The following specifies adhesive EC776, which is 
fammable and must not be ued near heat, Sparks, 
or open flame. It is toxic, Inhalation of its vapors 
or prolonged contact with the adhesive can cause 
serious bodily harm, In case of prolonged ex- 
posure, immediately obtain fresh air and wash skin 
with soap and water, 


12-52. Maintenance tasks required on the fixture kit are listed in figure 12-16. 
The information presented lists the tasks to be performed, when the tasks are to 
be performed, and where the data support for the tasks may be found. When re- 
placing parts, see figure 12-15 for identification, The only special maintenance 
requirements consist of welding the column and support ring and replacing the 
protective surfaces. Repair cracked welds by grinding: out the crack and rewelding 
to original weld contour using weld rod (MIL-E-16053, Type 5183) on the support 
ring and stainless steel weld rod (MIL-R-5031, Class A) onthe column. Iridite 
the area of the support ring affected by the weld. Cement the etched side of pro- 
tective surface, etched one sic# teflon sheet RB0130.-008 (Rocketdyne), on the 
support ring, adapter ring and protective washer with EC-'7'16 (Minnesota Mining 
and Mfg), or equivalent, 
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Index 
Number Part Number 


9022337 


NH1-177-6 
9024805 
1 9024806 
9024807 
3 9024808 
NAS1335C5C25D 
RD191-2002-1201 
28-1-C 
MS16638 -29 
AN507-524R24 
NAS67T9A5 
1,0153-0010-001% 
9024809 
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Figure 12-45, 
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Kit 

Container 
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Column 

Base Plate 

Support Ring 

Pin 

Cable 

Sleeve 

Screw 

Screw 

Nut 

Washer 

Protective Washer 
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Valves Buildup Fixture Kit (Sheet | of 2) 
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Index 
Number Part Number 
4 9024810 
AN7-7A 
AN8~-11A 
ANS-i1A 
AN101135 


£,10153-0010-00 10 
L19153-0010-0014 
LD153-0010-0018 
LD153 -00 10-0020 
NAS679A4W 

ND112-0001-0816 
RN153-0115-0032 
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Figure 12-15. 
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Source and 


Recoverability 
Code (Refer to 
Nomenclature section I.) 
Adapter Ring F-1 
Bolt F-3 
Bolt F-3 
Bolt F-3 
Bolt F-3 
Washer F-3 
Washer F-3 
Washer F-3 
Washer F-3 
Nut F-3 
Washer F-3 
Washer F-3 
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Valves Buildup Fixture Kit (Sheet 2 of 2) 


12-53. STORING VALVES BUILDUP FIXTURE KIT, 


12-54. Prepare fixture Kit for storage as follows: 


i. Disassemble buildup fixture. 


@ b. Clean buildup fixture. 


Refer to Cleaning in Volume I, section I, 


c. Place buildup fixture components in container. Refer to figure 12-15 for 


container, 


NOTE 


Protective packaging on buildup fixture parts may be removed 
to fit parts in container, 


d. Secure container, Store valyes buildup fixture kit. 
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Requirements 
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Inspect kit for complete- See figure 12-15, 


ness, 


Inspect ball lockpin for 
operation, 


Replace inoperative pins, See 
figure 12-15, 


Inspect for frayed or 
broken cables, 


Replace damaged cables. See 
fipure 12-15, 


Inspect column and sup- 
port ring for cracked 
welds, 


Repair cracked welds. Refer 
to paragraph 12-51, 


Inspect protective sur- 
face of support ring, 
adapter ring, and pro- 
tective washer for 
damage, 


Replace damaged prolective 
surface. Refer to paragraph 
12-51. 


Clean buildup fixture. Refer to Cleaning in 


Volume I, section 1. 


Prepare fixture kit for 
stornge. 


Refer to paragraph 12-53. 
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Figure 12-16, Maintenance Requirements for Valves Buildup Fixture Kit 
12-55, DESCRIPTION OF PURGE CONTROL AND FAST SHUTDOWN VALVE 


MAIN’ TENANCE | “Kir r 9024725. 


12-56, The maintenance kit (figure 12-17) is used for maintenance, repair, and 
assembly o: the purge control and fast shutdown valves. The kit contains a fix- 
ture, spacer, bolts and spring compressor plate. The fixture, which incorpo- 
rates a protective surface for valve mounting, provides for clamping the valve tn 
a vise during maintenance. The ring-shaped spacer positions the shaft during 
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assembly of valve diaphragms. The triangular-shaped spring compressor plate, 
is used with spring compressor 9022326 from the Main Propellant and Oxidizer 
Turbine Bypass Valves Maintenance Set. Tue spring compressor plate is inter- 
changed with the compressor support on the spring compressor, and used to 
compress the valve spring and hold the dome in positio; while torquing. A re- 
useable container is provided with the kit to provide storage for the tools. 

12-57. MAINTENANCE OF PURGE CONTROL AND FAST SHUTDOWN VALVE 
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MAINTENANCE KUL, 
WARNING 


The following specifies adhesive EC776, which is 
flammable and must not be used near heat, sparks, 
or open flame, It is tuxic. Inhalation of its vapors 
or prolonged contact with the adhesive can cause 
seriows bodily harm, Jn case of prolonged ex- 
posure, immediately obtaln fresh air and wash skin 
with soap and water. 


12-58, Maintenance tasks required on the kit are listed in figure 12-18, 
Information presented lists the tasks to he performed, when the tasks must be 
performed, and where data support is found. Maintenance consists of cementing 
the etched side of the protective surface, Teflon sheet AMS3651 (etched one side), 
to holding fixture with cement EC776 (Minnesota Mining and Mfg), or equivalent. 


12-59, PREPARING MAINTENANCE KIT FOR STORAGE, 


12-60, Prepare kit for storage by cleaning tools. Refer ‘o Cleaning in Volume 
I, section I, Place tools in container provided with kit and make sure tools do not 
touch each other, Secure container, 
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Prior to Use 


Requirements 
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Inspect maintenance kit 
for completeness. 


Inspect holding fixture for 
damaged protective surface. 


Inspect compressor spring 
support and spacer for 
nicks, burs, and scratches. 


Clean maintenance kit 
tools, 


Prepare kit for storage. 


we 
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Reference/Remarks 
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See figure 12-17. 


Replace protective surface, 
Refer to paragraph 12-57. 


Replace damaged tool. 


As required to maintain level 
of cleanness, Hefer to 
Cleaning in Volurne J, 
section I, 


nents in section I, 


Refer to paragraph 12-9, 


Figure 12-18, Maintenance Fequirements for Purge Control and Fost 


Shutdown Valve Maintenance Kit 
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SECTION XU 
VIBRATION SAFETY CUTOFF TEST SET 9624498 


WARNING 


VIBRATION SAFETY CUTOFPEP TEST SE'T 4024498 MUST RE 
OPERATED BY AUTHORIZED PERSONNET: TRAINED IN THE 
USE OF THE EQUIPMENT. 


en eR RL A, I A ee ee eG UN At AR yy NA 


TABLE OF CONTENTS 


PARAGRAPH PAGE| 
13-1 Description and leading Particulars of Vibration Safety 
CUlseE TeSE SAE ee aecete be biel wrens WE tee SMe dk Peas 13-1 
13-3 Maintenance of Vibration Safety Cutoff Test Set oo. .......0... 13-4A 
13-5 Function-Testing Vibration Safety Cutoff Test Set 2.2.2... 13-4A 
13-7 Storing Vibration Safely Cutoff Test Set... . 6... wee ee 13-16 
13-9 Maintenance of Vibration Satety Cutoff Test Sct Componenrs ..... 13-12 
13-41 Removing Test Panel and Wire Harness. ......00. 13-12 
§3-12 Installing Test Pancl and Wire Harness ........04. 13-13 
13-13 Removing Test Pancl Components ........ sacar Ad-1F 
13-14 Installing Test Panel Components ..... ee ee 13-13 
3-15 Painting Test Panel 2 diva een we WAS A Sy Oa es 13-J3 
Teel Heparin Witte Tens & oon isk is @ Dee ek es oes 13-15 
bisly. Mepaipinwe 1 eet eel- Case. 2 wa u-goe el ak ee ad ae ek 13-35 
13-18 Storing Vibration Safety Cutoff Test Set Components ..... 53-15 


12-1. DESCRIPTION AND LEADING PARTICULARS OF VIBRATION SAFETY 


CUTOFF TEST SET. 


13-¢, The vibration satety cutoH test set Gigure 13-1) 1s used to perform funetion- 
tests of the extended range vibration safety eutoff set, Tho test set, consisting of 
a test panel and wire hatness, is contained ina portable carrying case. Incorpo- 
rated on the panel are test lights, switches, test jacks, circuit breaker, and po- 
tentiometer. ‘The terminal board, capacitor, wire harness connecto~ receptacle, 
and clectrical circuitry are mounted on fhe back of the panel. ‘The terminal board 
contains diodes, resistors, transistors, and circuitry, Quick-release studs 
attach the test panel fo the bottom portion of the case, The wire harness is con- 
nected to the receptacle under the test panel and is an integral part of the test set. 
Connectors are provided on the wire harness, for connection to the panel beiug 
tested, and for 28 yde power supply connection to the test set. The case cover is 
detachable to prevent interference when using the set. A pressure reliel valve is 
incorporated into the case to equalize internal case pressure with atmospheric 
pressure, A storage area for the wire harness is provided in the case. The test 
set is 21.59 inches long, 12,00 inches wide, 7.50 inches decp, and weighs 20 
pounds. The vibration safcty cutoff test set is connected to the extended range 
safety cutoff sect being tested. Power is supplied to the cutoff set, and monitor 
lights on the test set verify cutoff relay contact circuits. Actuating the test set 
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Section XUI R- 3825-5 
Volume i 


switches energives the reset relay and ihe deactivation relay coils, With test 
leads connected between test set jacks, cne cutoff set and other test equipment 
current is varied with the pulse width cuxtrol] testing the cutoff sei timer and out~ 
put switches, [tnformation relative to the use of the vibration safety cutoff test set 
is in Technical Manual R-3825-5, Volume [, 
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BACK OF TEST PANEL 


TEST SET COVER OMNTTED FOR CLAIUTY 
POZA FE 


Figure 13-1, Vibration Safety Cutoff Test Set (Sheet 1 of 3) 
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R-3825-5 Section XII 


Volume II 
Index 
Number Part Number Nomenciature 

9024498 Vibration Safety Cutoff Test Set 

1 19-9024976 Case 
TCO1-24 Clamp 
ANS51ISCER12 Screw 
WAS686C06 Nutplate 
212-128 Stud Receptacle 

2 9024985 Panel 
2600-78 Stud 
2690-LW Wa 3sher 
1965-1 Handle 
1988-1 Ferrule 
AN5OTC1032R8 Screw 

3 MS535059-24 Switch 

4 RN415-3005-0001 Lampholder 
RD32° 1003-0344 Lens 
RD332-0003 -0345 Lens 
RD332~-0003 -0346 Leng 
RD332-0003-0347 Lens 
RD332--0003 -9348 Lens 
RD332-~-0003 -G45 49 Lens 
RN338-0001-Cuo4 Filter 
RN450-2001-0001 Control 

+) R415 ~3001-0001 Lampholder 
RDB332-0005-341 Leng 
RD335-0001 -0004 Filter 
RDB450-2001-0001 Control 

6 MS39058-24 Switch 

7 MS35C059~-21 Switch 

8 7274-2-2 Circuit Breaker 

9 1326 Microdial 

10 MS25089-3C Switch 
11 205 


Figure 13-1. 


Red Jack (TP1, TP2, TP3) 


Vibration Safety Cutoff Test Set (Sheet 2 of 3) 
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Section AIL 


: Number Part Number 


F ptint a datttderieieninden tamales 


12 205 


13 9024987 
ANS20C10R7 
NASOTOC3IW 
LD153-0010-0007 
NAS1397R12B 


14 9024990 
ANDSI5C8R16 
NAS43ND-32 
LD153-0011-0010 
NASS7T9CCAW 


Lb 1947-1 
AND15C4R4 
L153-0011-0006 
MS$35333-19 


16 aa tie b 
TC-2505\8 
ANS (LSCERG 
LDL539-0611 -0008 
NASSTICOGW 


17 ARSKL, 25 


18 M53102h24-285 
ANSI5C6R 10 
LD153-001) -0008 
NAS679C06VW/ 


19 ANS15C10R8 
1,D153-0010-0007 
MS35033-29 
NAS679C3W 


(a) Allowable alternate 
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Black Jack (TP-4) 


Wire Harness 
Screw 

Wut 

Washer 
Clamp 


Terrainal Board 
Screw 

Spacer 

Washer 

Nut 


Terminal 
Screw 
Washer 
Lockwasher 


Capacitor 
Capacitor 
Screw 
Washer 
Nut 


Potentiometer 


Receptacle 
Serew 

Wa sher 
Nut 


Screw 
Washer 
Lockwasher 
Nut 


Figure 13-1. Vibration Safety Cutoff Test Set (Sheet 3 of 3) 
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13-8, MAINTENANCE OF VIBRATION SAFETY CUTOFF TEST SET. 


13-4. Planned field maintenance required to ensure operation of the vibration 
safety cutoff test set is listed in figure 13-2. This figure outlines the tasks to be 
performed, when the tasks shall be performed, and where the data support for 
these tasks will be found. See figure 13~1 for identification of components and 
figure 13~3 for a list of test equipment required for function-testing the set. 


13-6, FUNCTION-TESTING VIBRATION SAFETY CUTOFF TEST SET, 


13-6. The vibration safety cutoff test set function-test consists of a continuity 
test, lamp test, anda voltage measurement test. Po function-test the vibration 
safety cutoff test set, proceed to figure 13-3. Refer to electrical schematic, 
figure 13-4, and wiring diagrams. figures 13-5 and 13-6, as an aid in isolating 
malfunctions. if results other than those specified are obtained, terminate the 
test, isolate the malfunction, and remove and replace malfunctioning component. 


Change No. 5 - 20 October 1967 13-4A/13-4B 


R-~- 3825-5 Section ATI 
Volume Ii 


eae SAP A cept A marke I I NPR 


Reference/Remarks 
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Requirements 
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™ | Prior to Use 


x «| Receiving 


Inspect test set for See figure 13-1. 


cornpleteness 


Clean. Refer to 
R-3825-5, Volume I. 


Ba 
~ 


Inspect ‘vire harness con- 
nectors for absence of 
protective caps 


Repair wire harness. 


Inspect wire harness for 
Refer to paragraph 13-16. 


broken or frayed insula- 
tion, broken wires, and 
broken connectors 


Paint damaged surface, 
Refer to paragraph 13-15, 


{Inspect test panel for 
seratenes and chipped 
paint 


Remove and replace 
damaged component. 
Refer tu paragraphs 
13-13 and 13-14, 


Inspect test panel for x x 
broken test lamps, 
switches, jacks, and 
potent neter dial 


Remove and replace 
damaged component. 
Refer to paragraph 13-17 
and figure 13-1. 


inspect case for broken 
latches and handle 


Inspect case rubber Replace test sct case. 


seal for daraage 


Function-test vibration 
safety cutoff test set 


A {Every 12 months or 
suspected malfunction. 
Refer to paragraph 13-5, 


Clean test set K Refer to R-3825~-5, 
Volume I. 
Prepare test set for x Refer to paragraph 13-18, 


Storage 


|e appr ae oe Ane 


Figure 13-2. Maintenance Requirements for Vibration Safety Cutoff ‘Test Set 
Change No. 15 - 25 June 1971 913-5 
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Operation 


oe 2 ar ae A 


Obtain the follewing test equipment: 


(a) Voltohmmeter, Model 260 
(Simpson), 07 equivalent, 


(b) Oscilloscope, Model $35 with a 53/54C 
plug-in unit (Tektronix), or equivalent, 


(c) Power supply, 26-30 vde with less 
than 2 percent ripple under a load 
of 2 amperes; and regulation within 
1 percent, 


(a) Test leads equipped with banana jacks 
on both ends, 


{e) Test leada equipped with banana jack 
at one end and a 20-gage pin at the 
other end to fit socket of connector P1, 


(f} Resistor, 700 chms +20 percent, 
2 watts, 


Remove test set cover, 


Remove protective cap from electrical 
harness connector, 


ap IPN tte pn 


NOTE: Whenever this procedure requires tae use of test eyvipment, and unless 


noted otherwise, the test equipment is to be deactivated or disconnected 
before proceeding to the next step, 


Check continuity between: Less than 1 ohm, 


(a) El on wire harness and panel lifting 
handle. 


(b) P1-E and PULSE WIDTH TEST jack, 
(c) P1-A and COM jack. 


Move DEACTIVATE RELAY switch to 
+ (plus) 


cy 


None, 


NS A TT PT CNS tS TO 


Figure 13-3, Function-esting Vibration Safety Cutoff Test Set (Shset 1 of 5) 
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18 


19 
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Operation 
Check continuity between P1-H and 
COM jack. 


eet 


8 ee TEI 


Move DEACTIVATE RELAY to ~ (minus), 


Check continuity between P1-F and 
COM jack. 


Move RESET RELAY switch to ON. 


Check for centinuity between P1-K and 
COM jack. 


Move all switches to OFF. 


Connect connector P&S to power supply. 


Energize power supply and adiust to 
26-30 vde. 


Depress POWER 2 AMPS circuit 
breaker. 


Momentarily depress LAMP TEST 
awitch, 


Move POWER switch to ON. 


Pull out POWER 2 AMPS circuit 
breaker. 


Depress POWER 2 AMPS circuit 
breaker, 


Momentarily connect a test lead 
between P1-C and the following: 


Seetion Xill 


Results 


TE» 


Less than 1 ohin. 


None. 


Less than 1 ohm. 


None. 


Less than 1 ohm. 


None. 
None. 


None. 


None. 


All lights momentarily 


on. 


28 VDC POWER light 


On. 


28 VDC POWER light 


off. 


28 VDC POWER light 


on. 


The following lights 


come on when test lead 
is connected to respec- 


tive contact: 


CUTOFF NO. 1 OFF 


light. 


Figure 13-3. ¥Function-Testing Vibration Safety Cutoff Test Set (Sheet 2 of 5) 
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Volume II 
Step _ Operation Results 
P1-E CUTOFF NO. 1 ON 
light. 
PIL-L, CUTOFF NO. 2 OFF 
light. 
PJ-M CUTOFF NO. 2 ON 
: light. 
P1-P CUTOFF NO, 2? OFF 
light. 
P1-S CUTOFF NO. 3 ON 
light. 
20 (Deleted) 
al (Deleted) 
22 (Deleted) 
23 (Deleted) 
24 (Deleted) 
25 (Deleted) 
26 (Deleted) 


Serre 


Steps 27 through 39 are used to perform the voltage measurement lest. 
26-30 vde, 


Measure voltage between: 


(a)  P1-B (positive) and COM jack. 


(b)  PI-C (positive) and COM jack. 


{c} P1-R (positive) and COM jack. 


(d) Pi-N (positive) and COM jack. 


Move DEACTIVATE RELAY switch 
to - (minus). 


28 


Figure 13-3. Function-Testing Vibration Safety Cutoff Test Set (Sheet 3 of 5) 
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Operation Results 
Measure voltage between P1-H 20-30 vdc. 


(positive) and P1I-F, 


Rotate PULSE WIGTH control None. 


counterclockwise to 0, 


Connect the following test leads: None, 


{a} Oscilloscope input terminal to 
TIMER STORAGE TEST jack. 


(b) NEG terminal of oscilloscope 
to COM jack. 


32 Energize oscilloscope. 


NOTE: Allow oscilloscope to warm up. 


33 Set oscilloscope SWEEP TIME to None. 
590 ms/cm and AMPLITUDE at 
5 v/em. 
34 Rotate PULSE WIDTH control Oscilloscope indicates 
clockwise. 10-16 volts peak to 
peak square wave, 


AP LA I RAE NP ENO 


NOTE; The pulse will appear and its negative pulse width will increase as 
PULSE WIDTH contr al is rot is rotated ated fully clockwise, 


35 Disconnect test lead from oscilloscop: 
input terminal and TIMER STORAGE 
TEST jack. 

36 Connect a 700 ohm, 2 watt resistor a None. 
parallel with oscilloscope between P1-. 
(positive) and P1-K (negative). 

37 (Deleted) 

38 Connect test lead between TIMER None. 
STORAGE TEST jack and TIMER 
RELAY TEST. 


Figure 13-3. Function~Testing Vibration Safety Cutoff Test Set (Sheet 4 of 5) 
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Operation Results 


Oscilloscope indicates 
18 ~24 vde, 


Rotate PULSE WIDTH control 
counterclockwise. 


Oscilloscope indicates 
18-24 vdc peak to peak 
aquare wave. 


teentemmatns 


— 


The pulse will appear and its positive pulse will decrease a3 the PULSE 
WIDTH control is rotated fully counterclockwise. 


en s semperhadansaieeemmnan toate abana’ deadantnnttaden chet ihe hecate chek aettond 


ey SON ene ont 


41 Deenergize oscilloscope. None. 
42 Move POWER switch to OFF. 28 VDC POWER light 
off. 

43 Deenergige power supply. 

44 Pull out POWER 2 AMPS circuit None. 
breaker. Mave all switches to 
OFF, 

45 Secure test equipment from ‘ None, 
vibration safety cutoff test 
set, 

46 Install protective caps on None. 
electrical wire harness. 

47 Install test set cover. 


ach PE TIE Unies EET 


reromincmnin ae totam Ptr 


Figure 13-3. Function-Testing Vibration Safety Cutoff Test Set (Sheet 5 of 5) 
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33-7. STORING ViBRATION SAFETY CUTOFF TEST SET. 
13-8. Prepare the test set for storage as followg: 


a. Clean test panel face, wire harness, and case. Refer to R-3925-5, 
Volume I. 


b, Install protective caps on wire harness electrical connectors. Place cover 
on test set and gecure. 


c, Wrap test set with greaseproof barrier material (MIU-B-121, Grade A), or 
equivalent, and seal to protect test set from moisture and dust. 
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Figure 13-4, Vibration Safety Cutoff Test Set Electrical Schematic 
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Figure 13-1, Vibration Safety Cutoff Test Set Wire Harness 


13-9, MAINTENANCE OF VIBRATION SAFETY CUTOFF TEST SET 
COMPONENTS, 

13-16. Maintenance of components consists of removing, installing, and replac- 
ing test panel components, painting test pancl, repairing wire harness, repairing 
test set case, and preparing components for storaye, See figure 13-1 to iocate 
replaceable components and altaching hardware. 


13-1), REMOVING TEST PANEL AND WIRE HARNESS. ‘To remove test set 
test pancl and wire harness, proceed as follows: 


a. Loosen quick-release studs un face of panel. 


bh. Remove screws sccuring wire harness dust cover to case, 


13-12 


R- 3825-5 Section XITI 
Volume IT Paragraphs 13-12 to 13-15 
ec, Release wire harness from Securing chump. 
d, atemove bolts und clamps attaching wire harness to case, 


e. Lift test panel froin case, 


faty 


» Disconnect test set wire harness from receptacle under test panel. 


13-12, INSTALLING TEST PANEL AND WIRE HARNESS, To install test set test 
panel and wire harness, proceed as follows: 


a. Connect wire harness to test panel reecptacle, 
b. Tustall test panel in case and secure with quick-release studs. 


ce, Install wire harness attaching clamos, Refer to section [ for applicable 
farqae valies, 


d, Install wire harness dust cover. Refer to section | for applicabie torque 
yalues. 


ec, Install wire harness in securing clamp. 


13-13. REMOVING TEST PANEL COMPONENTS, Removing test pane! compo- 
nents requires test panel to be removed from test set. Refer to paragraph 13-11 
for test panel removal procedure. No special instructions are required to remove 
components from test panel. See figure 13-1 to locate components and attaching 
hardware, 


13-14, INSTALLING TEST PANEL COMPONENTS. The only iastructions re- 
quired te install test panel components are: the potentiometer and microdial must 
be set to zero during instajlation, and a beat sink must be used when soldering 
wires to terminal board. See figures 13-1 and 13-6 to ensure proper component 
and wire installation. Refer to section I for applicable torque values. Perform 

a function-test on the test set per paragraph 13-5, upon completion of component 
installation. 


13-15, PAINTING TEST PANEL, Paint test pane! with gray enamel (Federal 
Specification TT-H-629), color 26440 {(Federai Standard 595), except for 2 
one-quarter~inch area around ground wire mounting hole in the wire harness 
recepfacte mounting bracket, 
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Figure 13-6. Vibration Safety Cutoff Test Panel Wiring Diagram 
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R~3825-5 Section XiIT 
Volume Il Paragraphs 13-16 to 13-19 


13-16. REPATRING WIRE HARNESS. See figure 13-5 for wire harness require- 
ments and to ensure proper wire installation. No special instructions are re- 
quired to repair the wire harness. Refer to paragraphs 13-11 and 13-12 for re- 
moving and installing wire harness, Perform function-test per paragraph 13-5. 


19-17. REPAIRING TEST SET CASE, Repair of test set case consists of re- 
placing clamps, nut plates, stud receptacies, and painting. Case components 
are listed in figure 13-1, Paint case exterior with gray paint 170-H-64 
(W.P. Fuller Paint Co), or equivalent. Paint case interior with gray enamel 
(MIL-E-15090, Type Ill, Class 2) and bake for 30 minuies at 250° F. Allow one 
hour after baking for air drying. Bumper pads, handles, latches, clamp, pres- 
sure relief valve and rubber channel shall not be painted, 
13-18, STORING VIBRATION SAFETY CUTOFF TEST SET COMPONENTS. 
13-19, Prepare test set components for storage as follows: 

a. Clean component. Refer to R-3825-5, Volume I. 

b, Install protective caps on component receptacles. 


ce, Wrap component with greaseproof barrier material (MIL-B-121, Grade A) 
and seal, 


d. Place wrapped component in a plastic bag and seal, 
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SECTION XIV 


HOT-GAS TEMPERATURE TRANSDUCERS NA5-27323T4 AND NA5-27342T3 
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14-} Description and Leading Particulars of Hot-Gas Resistance:-Type 
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Temperature Transducer NA5-27342T3 2. 0 ee ee ee 14-2 
14-5 Maintenance of Hot-Gas Temperature Transducers ......6.55 14-3 
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14-1, DESCRIPTION AND LEADING PARTICULARS OF HOT-GAS RESISTANCE- 


YYPE TEMPERATURE = TRANSDUCER 1 NAS ~27923T4, 


14-2. The hot-gas resistance-type transducer (figure 14-1) is used to measure 
hot-gas temperature change by means of a resistance change, The temperature 
is determined by measuring the resistance of the wire- sensing element. The 
operating range of the transducey is from 0° to 1, 900° F, The transducer con- 
sists of a wire-sensing element, mounted in 4 probe and protected by an insulator, 
and a receptacle. The receptacle is rated at 1, 200° F continuous duty and mates 
with connector MS3106E-108L,-38. The receptacle and the probe are welded into 
an integral hermetically sealed unit. Threads, size 7/16 - 20 UNF-3A, are pro- 
vided on the housing of the transducer for installation, The transducer is 3. 65 
inches long and has 2 diameter of 0.88 inches with a probe reach of 1. 60 inches, 


14-1 
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Figure 14-1. Hot-Gas Temperature Transducers 


14-3, DESCRIPTION AND LEADING PARTICULARS OF HOT-GAS 'THERMO- 


COUPLE TEMPERATURE TRANSDUCER NA5-27342T3. 


14-4. The hot-gas thermocouple transducer (figure 14-1) is used to measure hot- 
gas {emperature ina 0° to 1,800" F range and to measure hot-gas temperatures 
where fast response to temperature variations is 1equired. The transducer con- 
sists of an enclosed ground junction chromel-alumel sensor unit and a receptacle 
incorporated into a hermetically sealed integral unit, The sensor is enclosed in 
and attached to the probe and connected to the 1eceptacle pins. The receptacle is 
rated at 1,000° F continuous duty and mates with conneclor SG3106E- 1081-538 
(Bendix Corp). Threads size 7/16 - 20 UNF~3A, are provided on the transducer 
for installation. The transducer is 3.65 inches long and has a diameter of 0.88 
inches with a probe reach of 1.90 inches. 


14-5. MAINTENANCE OF HOT-GAS TEMPERATURE TRANSDUCERS, 
14-6, The maintenance tasks required to ensure operation of the transducers are 
listed in figure 14-2. This figure lists the tasks to be performed, when the tasks 


shall be performed, and ‘vhere the data sunport for these tasks will be found. The 
transducer is a replaceable item, therefore, no repairs are necessary. 


14-2 
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Receiving 
| Special 


Reference/Remarks 


Requirements 


raeemead 


ar a te 


x | Prior to Use 


~*~ 


Inspect transducer for damaged 
threads on housing and receptacle 


Replace transducer. 


ee 


Inspect t¥&nsducer probe and seal~ 
ing surface for nicks, scratches, 
or finish defects 


Replace transducer. 


Clean probe. Refer to 
Cleaning Electrical Com- 
ponents in section 1. 


Insp 3ct transducer probe for 
corrosion or dirt 


Clean receptacle. kefer to 
Cleaning Electrical Com- 
ponents in section I, 


Inspect transducer receptacle 
for absence of dust cap 


Function-Test Hot-Gas 
Resistance-Type Transducer 


Suspected malfunction, 
Refer to paragraph 14-7. 


Function-Test Hot-Gas Thermo- 
couple Temperature Transducer 


Suspected malfunction. 
Refer to paragraph 14-9. 


Refer to Cleaning Electrical 
Components tn section I. 


Clean transducer 


Refer to paragraph 14-11, 
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Prepare transducers for storage 
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Figure 14-2, Maintenance Reduirenents for Hot- Gas Temperature Transducers 


14-7, FUNCTION-TESTING HOT -GAS RESISTANCE-TYPER TEMPERATURE 
TRANSDUCER, 


14-8. Function-testing of the transducer consinte of a resistance check, The 
function~test may be performed with the transducer installed. See figure 14-3 
for function~test and figure 14-5 for transducer wiring diegrain. If results other 
than specified tn teat are obtained, the transducer shall be rc placed. 


14-3 
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Step Operation Result 


I Obtain the following equipment: 
Voltohmmeter, 2 milliampere maximum 
current, 

Insulation resistance tester, 50 VDC 
maximum, 


CAUTION: The transducer shall be handled with extreme care to prevent possible 
damage to probe finish. 


aera etree 


2 Remove protective cap from transducer 
receptacle. 
3 Measure resistance between the following: 
(a) Pins A and B (a) 45-65 ohms, 
(b) Pins A and C (b) 45-65 ohms, 


(c) Pins B and C (c) Less than 2 ohms. 


ts pn 


NOTE: Ensure the electrical receptacle is dry. 


eaten’ 


re io eens _ 


4 Apply 50 VDC belween the following: 100 megohms minimum, 
(a) Pin Ato case 
(b) Pin B to case 
(c) Pin C to case 

5 Secure test equipment and transducer. 


Install protective cap on transducer 
receptacie. 


Figure 14-3. Function-Testing Hot-Gas Resistance-Type 
Temperature Transducer 


14-9. FUNCTION-TESTING HOT-GAS THERMOCOUPLE TEMPERATURE 
TRANSDUCER, 


14-10. Function-testing of the transducer consists of a resistance test. The 
function-test may be performed with the transducer installed, See figure 14-4 
for function~test and figure 34-0 for transducer wiring diagram. If results other 
than specified in the test are obtained, the transducer shall be replaced. 
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1 Obtain voltohmmeter, 2 milliampere 
maximum current, 
CAUTION: The transducer shall be handled with extreme care to prevent possible 
dainage to probe finish, 


an 


1 ar a Pra a EG EMR tren rere AAR we 


2 Remove protective cap from transducer 

receptacle. 
3 Measure resistance between pins A and B, Less than 5 ohms, 
4 Measure resistance between the following: Less than 5 ohms. 


(a) Pin A and case 
(b) Fin B and case 


5 Secure test equipment and transducer, 
Install protective cap on transducer 
receptacle, 


Figure 14-4. Function-Testing Hot-Gas Thermocouple 
Temperature Transducers 


14-11. STCRING HOT-GAS TEMPERATURL TRANSDUCERS, 


14-12, Prepare transducers for storage az follows: 


a. Clean transducer, Refer to Cleaning Electrical Components in section I. 


_&: Install a protective shield shield over transducer probe, 


SSS ne a 


nove BERING 
XLEMENT 


NAS-. 1799374 


a. Place transducer in a plastic bag 
and seal, 


e. Package transducers separately 
in cushioned container, 


CUROMEL 


vane _. ‘ 


Neme JUNO TION 
ASAUTIITS 


NAS « 
Figure @ 14-5, Hot-Gaa * ‘Temperature 
Transducers Wiring Diagrams 
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AMPLIFIER MOUNTING PANEL 9024500 
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15-1, DESCRIPTION AND LEADING PARTICULARS OF AMPLIFIER MOUNTING 


PANEL, 


15-2. The amplifier mounting panel (figure 15-1), is used as a mounting facility 
for the isolator amplifier of the extended range vibration safety cutoff test set, 
The amplifier mounting panel is a cabinet with provisions for mounting, operating, 
and calibrating 6 amplifiers, Each of the 6 amplifier positions has a coaxial con- 
nector, power supply, fuse, and external panel connectors, The external panel 
connectors are used for amplifier output, input, and calibration. Four of the 
amplifier positions have removable cover plates lo cover the unused amplifier 
positions, A couling blower anda 11> vac, 60-cycle externel power cable are 
incorporated into the panel, The panel has mounting provisions for attachment to 
a standard rack and is 19,00 inches wide, 5. 25 inches high and 17, 25 inches deep, 
Amplifiers are installed into the mounting panel and mated with the coaxial con~ 
nectors. Test facility output and input cables are attached to the external panel 
connectors. xternal power is supplied to lbe mounting panel which supplies 
power (9 the amplifiers and mounting panel blower for air circulation, Infurma- 
tion relative to the use of the amplifier mounting panel can be found jin Technical 
Manual R-3825-5, Volume I, 
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Figure 15-1. Amplifier Mounting Panel 


Re tes 


15-3. MAINTENANCE OF AMPLIFIER MOUNTING PANEL, 


15-4, Maintenance of the amplifier mounting panel consists of tasks required to 
ensure operation, and removing aud replacing parts, Figure 15-2 lists the tasks 
to be performed, when the tasks shall be performed, and where the data support 
for these tasks will be found. No special instructions are required to remove and 
replace parts. Figure 15-1 and wiring diagram, figure 15-3, may be used to 
ensure proper installation of parts, 
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Section XV 


Volume IT Paragraphs 15-5 to 15-6 
8 
ml 
2 2 DY | en 
is ha a & 
3/2 (5) 
Requirements ec | Oy | ea | ea Reference/Remarks 
Inspect panel for broken connector | X{ X Replace amplifier mounting 
and insecurity of components. panel. 
Inspect for blown or damaged XX Replace fuse. Use fuse 1/2 
fuses, amp 3AG (Litllefuse Inc), 
or equivalent. 
Inspect power cable for broken KX Replace cable. Use three 
or frayed insulation. wire cable 18/35 VT (Lamcor 
Inc), or equivalent. 
Inspect panel surfaces and XIX Clean. Kefer to 
electrical components tor R-3825-5, Volume I. 
cleanness. 
Inspect blower for restric- X| Weekly. Rotor must turn 
ted movement. freely. If restricted, lubri- 
cate bearings with lubricating 
oil 19263-4 (Rotron, Ine), or 
equivalent. 
Inspect mechanical aline- X| Before instatlation of ampli- 
ment of coaxial connectors. fier. Insert arnplifier into 
connector. Replace panel if 
connectors are misalined. 
Inspect for correct air A With blower operating, verify 
circulation, air is flowing through front 
panel slots. 
Prepare panel for storage. x Refer to paragraph 15-7, 
Figure 15-2, Maintenance Requirements for Amplifier 
Mounting Panel 
15-5, INSTALLING AMPLIFIER MOUNTING PANEL, 


15-6, 


The panel is installed in a standard 19-inch rack in the instrumentation 


room of the engine test facility. Mo special instructions are required to install 
the panel, Refer to R-3825-5, Volume {for input and output cable requirements, 
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Figure 15-3, Amplifier Mounting Panel Wiring Schematic 


15-7. STORING AMPLIFIER MOUNTING PANEL. 
15-8. Prepare amplifier mounting panei for storage as follows: 
a, Clean electr’cal components, panel interior and exterior surfaces, and 
§ cover plates, Mefer to R-3825-5, Volume I. 
b. Coll and secure puwer cable. 
c. Install cover plates as required. 


d. Wrap panel with greaseproof barrier material (MIL-B-121, Grade A) and 
seal, 
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SECTION XVI 


THRUST CHAMBER DIFFUSER INSTALLING 
TOOL KIT 9025144 
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16-1. DESCRIPTION AND LEADING PARTIC- 
ULARS OF THRUST ‘T CHAMBER DIFFUSER 


INSTALLING TOOL Kv. 

16-2. The tool kit (figure 16-1) contains 6 in- 
stalling tools used to provide temporary attach- 
ment and alinement of the 6-inch film-cooled 
diffuser with the thrust chamber exit flange. 
The installing tool is a double clamp device 
consisting of a housing, adjusting knob, lever, 
clamp, eyebolt and sleeve incorporated into an 
integral tool. The lever, an angular shaped 
arm, is pinned to the housing at one end, pro- 
viding a pivot point. A threaded eyebolt, 
pinned to the huusing, extends through an 
clongated hole in the lever near the lever pivot 
point and has a knob attached to the threaded 
portion for lever adjustment. The clamp is a 
threaded shaft having a flat adapter at one end 
and is threaded into a sleeve which is held in 
the housing by a pinned adjusting nut. The 
moving parts of the installing tool are lubricated 
with dry lubricant. The 8 tools hold the dif- 
fuser, stiffener, and gaskets onto the exit 
flange of the thrust chamber with the engine in 
the vertical position and provide alinement of 
the holes so that the diffuser attaching hardware 
may be installed. The 6 installing too!s are 
packaged in a reusable container, Instructions 
for the use of the thrust chamber diffuser 
installing tool kit are in R-3825-1B, 


PARAGRAPH PAGE 


16-3 Maintenance of Thrust Chamber 


Diffuser Installing Tool Kit 16-1 
16-5 Storing Thrust Chamber 
Diffuser Installing Tool Kit ... 16-4 
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16-4, Maintenance tasks required on the tocl 
kit are listed in figure 16-2, The information 
presented lists the tasks to be performed, when 
the tasks shall be performed, and where the 
data support for the tasks may he found. No 
special instructions are required to replace 
installing tool components. When replacing 
parts, see figure 16-1 for parts identification. 


16-5. STORING THRUST CHAMBER DIFFUSER 
INSTALLING TOOL KIT. 


16-6. Store and ship installing tools in reusable 
container provided with installing tool «it. See 
figure 16-1 for container identification. Clean 
installing tools prior to placing in container. 
Refer to R-3825-5, Volume I, for cleaning pro~ 
cedure. 
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32-5-2-41 
Index 
Number Part Number a2 Nomenclature 
9025144 Thrust chamber diffuser installing 
tool kit 
9026634 Inatraction decal 
9026635 Container 
9026626 Diffuser installing tool 
1 9026627 Housing 
2 9026830 Nut 
LD1538-0011-0027 Washer 
MS171684 Pin 
3 9026628 Sleeve 
4 9026629 Clamp 
5 9026631 Lever 
MS171658 Pin 
6 9026633 Bolt 
MS9246-24 Pin 
7 9026632 Knob 
AN®950-5 Socket washer 
AN995-5 Ball washer 


LD153-0011-0017 Washer 
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Figure 16-1, Thrust Chamber Diffuser Installing Tool Kit 


16-2 Change No. 11 - 17 November 1989 


R-9625-5 Section XVI 
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Requirements Reference/Remarks 


See figure 16-1, 


— 


Tnspact tool set and tools for 
completeness 


Replace damaged part. See figure 
16-1, 


Inspect tool parts for galling, 
indicating dry-film lubricant worn 
from parta 


Replace damaged part. See figure 
16-1, 


Inspect tool lever and adapter for 
restriction of movement 


Refer to R-3826-5, Volwne I, for 
cleaning procedure, 


Clean tools 


Refer to paragraph 16-5, 
ee a 7 eee Feed oe 
Figure 16-2, Maintenance Requirements for Thruat Chamber Diffuser Installing 
Tool Kit 


Prepare tools for storage 
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SECTION XVII 
PROOF. TES'T WEIGHTS 


WARNING 


VERTICAL INSTALLER AND ENGINE SLING PROOF-TEST WHIGHTS 9025145 MUST BE 
OPERATED BY AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


le 
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Underlined tities denote primary paragrapha, 


17-1. DESCRIPTION AND LEADING PARTIC. 
DEenS OF VERTICAL INSTALLER AN AND. 


Te i i inne a mS 


sopsi45. 


17-2. The proof-test weight (figure 17-1) is 
used to proof-test the engine vertical installer, 
forward engine handling sling, and aft engine 
handling sling by subjecting the installer and 
slings to loads equal to twice their normal 
loads. The proof-test weight is comprised of 
an engine simuiation proof-test weight, an 
engine sling proof-tesi weight, a hoist assem- 
bly, and turnbuckle assemblies. ‘The engine 
simulation proof-test weight is a circular 
platform having a diameter equal to the engine 
exit flange, anda tubular retainer that contains 
the engine sling proof-test weight. Incorpo- 
rated on the proof-test weight are adapters for 
gling aad engine vertical installer cable fittings, 
retainers for stowage of the turnbu’kles and 
hoist assembly, and provisions for forklift 
handling. ‘The turnbuckle assemblies have 
concrete anchors that are permaneatly installed 
in the facility surface but allow the turnbuckles 
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to be detached for storage. The hoist assembly 
contains two 8-inch pulleys and shackles for 
attaching to an overhead hoist. A removable 
proof-test weight stowed in the center retainer 
contains a lifting eye and an adapter for attach- 
ing the aft engine handling sling. An instruction 
plate illustrating the use of proof-test weight 
slings is mounted on the proof-test weight. The 
total weight of the vertical! installer and engine 
slings proof-test weight (minus the hoist 
agselibly and turnbuckles but including the 

3, 000-pound afi engine handling sling) is 7, 600 
+50 pounds. When testing the engine vertical 
instalier, the proof-test weight is placed on the 
installer rotating ring, the installer is anchored 
with the turnbuckles, and the hoist assembly is 
attached to an overhead host with the installer 
cables routed over the pulleys and attacned to 
the proof-test weight. The installer hoists are 
oporated and the weight lifted off of the installer. 
When testing the forward engine handling sling, 
tie proof-test weights are lifted using the sling 
and an overhead hoist. Before testing tne aft 
engine handling sling, the engine sling proof- 
test weight (1, figure 17-1) is separated from 
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the engine simulation proof-test weight (5, handling sling and an overhead hoist. Infor- 
figure 17-1). ‘The aft engine handling sling is mation relative to the use of the proof-test 
then tested by Hiting and suspending the engine weight is in section XVI. 


sling praof-test weight with the aft engine 


9025145-L-1 
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Figure 17-1. Vertical Installer and Engine Sling Proof-Test Weights (Sheet 1 of 2) 


17-2 Change No. 14 - 12 November 1970 


R-9825-5 Section XV 
Volume Ii 
Source and 
Index Reliability Code 
No. Part No. Nomenciature (Refer to section I.) 
9025145 Vertical installer and engine sling FI 
proof-test wolghta 
i 9020681 Engine @ling proof-teat weight ¥3 
2 9026689 Adapter i3 
AN12-16A Bolt F3 
MS35338-54 Washer F3 
3 9026685 Retainer ¥3 
AN12-16A Bolt ¥3 
MS35338~51 Washer F3 
4 9026693 Instruction plate F3 
ry) 9026602 Engine aimulation proof weight F3 
6 9026679 Hoist assembly Fi 
9026677 Sling F3 
NAS1044-20 Shackle F3 
MS20002.-22 Washer Fg 
G841-1 3/8 Ring F3 
9026680 Pulley B3 
12705-16F-478 Bolt 1K] 
LD153- 0010-0028 Washer F3 
£,D153~-0010--0024 Washer F3 
RD114-8005-001 2 Nut ¥3 
q 9026684 Turnbuckle assembly FI 
NAS1 047-868-060 Turnbuckle F3 
MS20392-8C49 Pin F3 
MS2 4686-285 Cotter Pin F3 
M527183~14 Washer F9 
9026683 Fitting F3 
BLDS-12-31 Lockpin F3 
RD1L91-2001-2212 Cable F3 
28029 Sleeve F3 
9026683 Anchor bolt ¥F3 
6855-1 Anchor‘& F3 
8 9026687 Adapter F3 
ANL2-17A Bolt ¥3 
MS35338-51 Washer F3 


(a) Installed permanenily in facility after initial use. 
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Figure 17-1. Vertical Instuller and Engine Sling Proof-Test Weights (Sheet 2 of 2) 
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17-3, MAINTENANCE OF VERTICAL | 


INSTALLER AND ENGINE SLING PROOF-TEST 
WEIGHTS. 


17-4. Maintenance tasks required on the 
proof-teat weight are listed in figure 17-2, 
which also indicates when the tasks must be 
performed and where the data support for the 
tasks may be found. When replacing parts, 
see figure 17-1 for part identification. Paint 
proof-test weight with orange- yellow enamel 
(Federal Specification TT-E-489); color 13538 
."ederal Standard 595). Stencil markings with 
black enamel (MIL-E-5556); color 37038 
(Federal Standard 595). When replacing the 
udapters and retainers, torque bolts to 1,200 
in-1b. When installing pulley and boit on hoist 
assembly, lubricate (Method W, R-3825-5, 
Volume 1) pulley hub and bolt bearing surfaces 
with Molykote G paste (Dow Corning Corp). No 
Special procedures are required for storing 
the proof-test weights. 


17-5. DESCRIPTION AND LEADING PARTIC- 


ULARS. OF” TURBOPUMP | SLING PR PROOF- TEST 


WEIGUT 9 9025146. 


17-6. The proof-test weight (figure 17-3) is 
used to proof-test the turbopump sling and the 
oxidizer and fuel turbopump rotating sling by 
subjecting the slings to loads equal to twice 
their normal loads. The proof-test weight is 
a cube-shaped weight constructed so that the 
axis simulates the correct center of gravity of 
the turbopumps. Provisions on the weight are 
made for attaching the Lurbopump slings and 
for forklift handling. An instruct‘on plate 
illustrating the uge of the proof-tust weight is 
attached to the weight. The proof-test weight 
Weighs 850 +15 rounds and is 28. 00 inches long, 
12.00 inches wide, and 20,12 inches high. The 
turbopump slings are attached to the proof-test 
weight and raised and suspended with aa over- 
head hoist. When testing the oxidizer and fuel 
turbopump rotating sling, the weight is rotated 
from a vertical to a horizontal position while 
suspended, Information relative to the use of 
the turbopump sling proof-test weight is in 
section XIX, 

1%-7. DESCRIPTION AND LEADING PARTIC- 
Ul. ARS OF EXMAUST $ SYST EM SLING PROOF- 
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17-8. The proof-lest weight (figure 17-3) is 
used to proof-test the fuel turbine exhaust duct 
lifting aling by subjecting the sling to loads 
equal to twice the normal working load. The 
proof-test weight is a weighted cylinder with a 
rectangular plate intersecting the cylinder at 
two-thirds its height. A cutout has been pro- 
vided on the rectangular plate to allow the sling 
to lift the weight at the proper angle to simulate 
the center of gravity of the duct. A band is 
painted on the weight to show sling attachment, 
and instructions are stencited on the nroof-test 
weight. The proof-test weight weighs 300 
pounds and is 8 inches in diameter and 17 inches 
high, including the L2«inch square plate. The 
sling 18 atlached to the proof-test weight and 
Seine with an overhead hoist, Information 
relative to the use of the exhaust system sling 
proof-test weight is in section IX, 


17-9, DESCRIPTION AND LEADING PARTIC. 
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ULARS OF INLET DUCT SLING PRO PROOF-TEST_ 


WEIGHT T 9025148. 


17-10, Tho proof-test weight (figure 17-3) is 
used to proof-test the propellant inlet duct sling 
by subjecting the sling to loads equal to twice 
the normal work loads. The proof-test weight 
weighs 381 412 pounds and is an 8-inch cvlinder, 
16 inches long, with 3 tubular bars used to at~- 
tach the straps of the sling. Two of the tubular 
bars are attached at 5 degrees and 9 degrees in 
relatian to the vertical center bar to maintain 
correct alinement with the sling straps. The 
sling is attached by looping the sling straps 
around the tubular bars and securing to the O- 
ring of each strap. The proof-test weight js 
suspended by the sling and an overhead hoist. 
Information relative to the use of the inlet duct 
sling proof-test weight is in section IX. 


17-11. DESCRIPTION AND LEADING PARTIC- 


ULARS, OF START TANK SLING P) PROOF-TES TEST. 


WEIGHT 9025149. 


17-12. The proof-test weight (figure 17-3) is 
used to proof-test the start tank sling by sub- 
jecting the sling to loads equal to twice their 
normal loads. The proof-test weight is cone- 
shaped with three cutouts at the top of the 
weight to prevent damage to the lifting sling 
straps during proof tests. Forklift provisions 
are incorporated on the weight. An attach point 
identification band and stenciled instructions 


Requirements 


Inspect proof-test weight for com- 
pleteness. 


Inspect turnbuckles for restricted 
oporation. 

Inspect pulleys for smooth operation. 
Inspect lockpins for operation. 
Inspect for frayed or broken cables. 
Inspect instruction plate for obliter~ 
ated instructions. 


Lubricate hoist assembly. 


Clean proof-test weight. 
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Receiving 


xX 


a 
Prior to Use! 


Fd 


Storage 


Reference/Remarks 


Set 


See figure 17-1. 
Replace restricted turnbucklea. 
figure 17-1. 


Replace defective pulleys. 
17-1. Refer to paragraph 17-3. 


1%~1. 


See figure 17-1. 


17-3. 
Refer to R-3825-5, Volume I. 


Section XVli 
Paragraphs 17-13 to 17-14 


See 


See figure 


Replace inoperative lockpin, See 
figure 17-1. 
Replace damaged cable. See figure 


Replace obliterated instruction plate. 


Every 90 days. Refer to paragraph 


Figure 17-2. Maintenance Requirements for Vertical Installer and Engine Sling Proof-Tes: Weights 


show sling attachment and lifting procedureg, 
The proof-test weight weighs 250 48 pounds aid 
is 28,5 inches in diameter and 15.5 inches high, 
During proof testing of the start tank sling, the 
sling is atlached to the proof-test weight and 


su vended with an overhead hvist. 


for :he use of the start tank sling proof-test 


weight are in section 1X, 


a 


Instructions 


BOPUMP AND 
COMPONENTS SLING PROOF-TEST WEIGHTS. 


17-14, Maintenance of the proof-test weights 
consists of painting, stenciling, and cleaning. 


Replace instruction plate 9025143 on turbopump 
proof-test weight when obliterated or damaged, 
Paint proof- lest weights with orange-yellow 


enamel (Federal Specification TT-E-489), 
color 13538 (Federal Standard 595), 


Stencil 


markings and paint band on the proof-test weight 
with black camouflage enamel (MIL-E-5556); 


color 37038 (Federal Standard 595), 


Hand- wipe 
proof-lest weight, Refor to R-3825-5, Volume I,ff 


No special procedures are required for storing 


the proof-test waights, 
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Figure 17-3. Sling Proof-Test Weights 
§ Pages 17-7 and 17-8 deleted. 
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SECTION XVHI 


ENGINE HANDLING SLINGS 


WARNING 


FORWARD ENGINE HANDLING SLING G4i042 AND AFT ENGINE HANDLING SLING 


Gi0dS MUST BE OPERATED BY AUTHORIZED PERSONNEL 


OF THE EQUIPMENT. 


——e ee 


TRAINED IN ‘SHE USE 


TABLE OF CONTENTS 


PARAGRAPH PAGHK 
18-1 Description and I evading Partieuw- 
lars of Forwara Engine Handling 
Sling G404aMD1 .. 0.2... ,... 18-1 
18-3 Description and Leading Particu- 
lars of Aft Engine Handling 
Sling G4045 2... ee ee 18-1 
18-5 Configuration Changes-- Manual 
Kffectivity .. 0k ee ee ee . . 18-2 


18-1. DESCRIPTION AND LEADING PARTIC- 
ULARS OF IF FORWARD ENGINE INE HANDLING 
SLING G4045 G4042MDI, 


18 G. The forward engine handling sling (figure 


18-1) is used to lift the engine in its vertical 
position or is used in conjunction with thi aft 
engine handling sting and 2 hoists to rotate the 
engine from or te a horizontal posilion. The 
forward engine handling sling consists of sling 
9018245-11 and adupter 9018243-11. The sling 
consists of a 22-inch-long proiective-coated 
cable, a 5-inch-diameter ring, and a tethered 
lockpin for attaching the sling to the adapter. 
The adapter consists of a protective- coated 
tripod-type frame and a tethered pin assembly 
for safe attachment to the engine. The oxidizer 
inlet elbow support leg of the adapter bears 


against the inlet elbow flange to provide stability 


during both horizontal and vertical engine 
hoisting. The forward engine handling sling 
weighs approximately 60 pounds, has a working 
load of 3, G80 pounds, and is proof tested te 
7,600 pounds. To lift and/or rotate an engine, 
the sling is attached at the forward end of the 


PARAGRAPH PAGE 
18-7 Maintenance of Engine Handling 
SHIN GS Gs dce acs: eae lye oa Je. one’ 8. 2 
18-9 Proof- Testing Forward 
Engine Handling Sling ..... 18-2 
18-10 Proof-Testing Aft Engine 
Handling Sling. ......... 18-3 
18-11 Painting Engine Handling 
BUNGE! ce Fa ake ohio aud . 18-5 
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engine to adapters on the fuel side and oxidizer 
side according to instructions contained in 
R- 3825-3. 


18-3. DESCRIPTION AND LEADING PARTICU- 
LARS OF AFT ENGINE I E HANDLING SLING 
G4045. 


18-4, The aft engine handling sling (figure 18-2) 
is used in conjunction with the forward engine 
handling sling and 2 hoists (o lift the engine in 

2 horizontal position ar to rotate the engine to 

or from a vertical position. The aft engine 
handling sling consists of a Sling 9018241, yoke 
9018242, and 2 tethered quick-release pins 
NAS1339S3C 28D. The sling consists of a 5-inch- 
diameter ring, 2 108-inch protective-coated 
cable, anda shackle with pin and cotter pin. 

The aft engine handling sling has a working load 
of 1,000 pounds and is proof tested to 3,000 
pounds, The sling is secured to a lifting lug 
located on the aft end of the engine. Information 
relative to the use of the aft engine handling 
Sling is in R- 3325-3, 
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Figure 18-1. 


18-2 
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Part 
Number 


G4042MD1 


9018245- 11 
BLC20GT27 
RD191-2002-1216 
26-1C 
RD171- 1032-0001 


RD171-6018-0001 

9022075 
9018243-11 

9024302 

RD191- 2002-1214 

28-1C 

RD171- 1032-0001 


9024306 
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Nomenclature 


Forward engine 
Handling sling 
Sling 
Pin 
Wire rope (cable) 
Sleeve 
Proof load 
Identification plate 
Identification plate 
Plate 


Adapter 


Pin assembly 
Wire rope (cable) 
Sleeve 

Proof load 
Identification plate 
Identification plate 


Forward Engine Handling 


Sling G4042M@D1 
Change No. 11 - 17 November 1969 


18-5. CONFIGURATION CHANGES--MANUAL 
EFFECTIVITY. 


18-6. Modifications incorporated in this manual 
that change the configuration of the engine han- 
dling slings are listed in figure 18-3. Specifi- 
auly, Forward Engine Handling Sling G4042 
became Forward Engine Handling Sling 
G4042MNI1 by replacing sling 9018245 with sling 
9018245-11, replacing adapter 9018243 with 
adapter 9018243-11, and deleting bolt AN10-17, 
nut AN121558, washer 11153-0010-0022, cotter 
pin MS24665-375, and lockpins LW38- LB. 878. 


18-7, 


ee care ee 


MAINTENANCE OF ENGINE HANDLING 


18-8, Maintenance tasks required or che slings 
are listed in figure 18-4, which also indicates 
when the tasks are to be performed and provides 
paragraph references necessary to accomplish 
these tasks. No special procedures are neces- 
sary to replace the sling component parts or to 
slore the slings. 


18-9. PROOLF-TESTING FORWARD ENGINE 
HANDLING SLING. Proof-testing the sling is 
accomplished by lifting and suspending the verti- 
cal installer and engine slings proof-test weight 
9025145 with the sling. Perform proof test as 
follows: 


NOTE 


The proof-test weight weighs 7, 600 
pounds without the hoist assembly or 
turnbuckles attached, 


a. Remove hoist assembly and turnbuckles 
from proof-test weight, and attach sling to 
adapters on proof.test weight. Refer to TEST 
NO. 2 on proof-test weight instruction plate. 


R- 3825-5 Section XVUI 
Volume II Paragraph 18-10 
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as READ EASE PIN 
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12-5 2-38 
Index Part Index Part 
Number Number Nomenclature Number Number Nomenclature 
C4045 Aft engine han- 1 RD171- 1032-0001 Proof load 
dling sling (Cont) Identification 
plate 
1 9018242 Yoke RD171-6016-0001 Identification 
NAS1339S3C28D Quick-release pin plate 


RD191-2002-1314 Wire rope (cable) 


28-2-G Sleeve 9018241 Sling 
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Figure 18-2. Aft Engine Handling Sling G4045 


Approved MD Incorporated in b. Lift test weight approximately 6 inches, 
ECP No. No. Manual Dated and suspend test weight for 5 minutes, 
J2- 644 i 17 November 1969 c. Record proof test. A proof-load identifi- 
es Ss el os et cation plate RD171-1032-0001 may be used to 
Figure 18-3. Configuration Changes--Manual record date and verification of proof test. 
Effectivity 
18-10. PROOF-TESTING AFT ENGINE HAN- 
WARNING DLING SLING. Proof-testing the sling consists 
In the following procedure, the hoisted of lifting and suspending aft sling proof-test 
test weight causes exircme strain on weight 9026681 with the sling. Perform proot 
the sling. Accelerating, jerking, or test as follows: 
traversing the prool-test weighl dur- 
ing tesi can cause possible failure of NOTE 


the sling resulting in serious injury 


to personnel and damage to equipment. The aft sling proof-test wolght weighs 


3,000 pounds. 
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Requirements ne by 79) 
Inspect sling for completeness. K x 
Insnect lockpins for restricted a | x 
movement. ' 
Tnspect adapter of G4042MDI for x x 


absence of protective coating, 
(Sve figure 18-1.) 


Tyspent cables for: | 
Absence of prutective coating 
Frayed or broken wire strands 


Inspect yoke ana hoisting sling for: 


~* 


Elongated or misalined x 
lockpin holes 


™ 
m~ 


Cracked welds 
Obliteruted identification plates Xx x 


me 
~*~ OX 


Clean engine handling slings. x 


Proof-test forward engine handling x 
sling. 


Peoof-test ait engine handling x 
slings. 
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Figure 16-4, 


15-4 Change No. 18. 14 September 1973 


A a 
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Refer to paragraph 18-1 or 18-3. 


Lubricate lockpin. Refer to R-3825-5, 
Voiume 1, for lupricating procedures. 
if restriction is not eliminated, re- 
place lockpins. 


Repair cuating. Refer to R-3825-6&, 


Volume f, 


Replace damaged callie. 
Replace damaged cable. 


Replace damaged component, 


Replace damaged component. 
Replace identification plate. 


Handwipe surfaces to maintain level 
of cleanness. Refer to R-3825-5, 
Volume I. 


Every 6 months. Refer to paragraph 


18-9, 


Every 6 months, Refer to paragraph 
18-10. 


Maintenance Requirements for Mngine Gandling Slings 


R-3825-5 
Volume II 


a. Remove aft sling proof-test weight frorn 
vertical installer and engine slings proof-test 
weight, 


b. Attach aft engine handling sling to aft 
sling proof-iest weight. Refer to TEST NO, 3 
on vertical installer and engine slings provof- 
test weight instruction plate. 


WARNING 


In the following procedure, the 
hoisted test weight causes e::- 
treme strain on the sling. 
Accelerating, jerking, or tra- 
yversing the proeof-test weight 
during the test can cause possi- 
vie failure of the sling resulting 
in Serious injury to personnel and 
damage io equipment, 


ce Lift test weight approximately 6 inches 
and suspend test weight for 5 minutes, 


de Record proatiest, A proof-test identi- 
fication plate RD171-1032-0001 may be used to 
record date end verification of proof test. 


48-11. PAINTING ENGINE HANDLING SLINCS, 
WARNING 


The following specifies primer 
(MIL~P-8585), which is flamma- 
ble and nust not be used near 
heat, sparks, or open flame, It 
js toxic. Inhalation of its vapors 
or prolonged contact wiih the 
primer can cause serious bedily 
harm. In cage of prolonged ex- 
posure, immediately obtain fresh 
alr and wash skin with soap and 
water, 


Paint exposed or scratched gurfaces of engine 
handling slings with zinc chromate primer 
(MIL- P-8585) and a finish coat of orange- 
yellow enamel (MIL-~E-7729), color 13538 
(Wederal Standerd 595). 


Change No, 18 - 14 September 1973 


Section «VU 


18-5/18~6 


R-3925-5 
Volume II 


Section XIX 
Contents 
Paragraphs 19-1 to 19-4 


SECTION XIX 


TURBOPUMP SLING 


WARNING 


TURBOPUMP SLING G4046 AND OXIDIZER AND FUEL TURBOPUMP ROTATING 
SLING G4063 MUST BE OPERATED BY AUTHORIZED PERSONNEL THAINED IN 


THE USE OF THE EQUIPMENT. 
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PANLAGRAPIL PAGE 
19-1 DESCRIPTION AND LEADING PARTIC. 


UEAUS OF THNBOPUMP SLING GiO4G . 19-1 
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19-1. DESCRIPTION AND LEADING PAR- 


eT dere «mares mae wre 


TICULARS OF TURBOPUMP SLING G4046, 


19-2, The turbopump sling (figure 19-1} is 
used for handling the fuel and oxidizer furbo- 
pumps with or without the biped mounts attached 
to the turhopumps. The sling consists of two 
protective-coated cables 23.75 and 30.00 inches 
long, attached to a 5-inch-diametor hoisting 
ring. The tvo cable ends are equipped with 
fittings for attachment to the inlet ont and 
exhaust and of the turbopump. The fitting 
attached to the exhaust-end cable of the sling 

is a threaded rod-end bearing with a Jocknut 
that permits adjustment of the sling. The 
inlet-end cable of the sling is fitted with a 
clevis. Quick-release lockpins are used with 
both Nttings, Tha sling has a working load of 
425 pounds und is proof tested to 850 pounds, 
The sling is atlached to the fuel or oxidizer 
turbopump and is operated in conjunction with 
an overhead hoist, 


19-3. DESCHIPTION AND LEADING PAR: 


ie arrest See rnd Sm 


TICULARS OF OXIDIZER_AND FULL TURBO- 


PUMP ROTATING SLING G4063. 


19-4, The turbopump rotating sling (figure 
19-2) is usea with an overhead hoist to ralate 
the oxidizer and fuel turbopumps from a hori- 
zontal to a vertical position or from a vertical 
to a horizontal position during engine dis- 
assembly and ussembly, The sling susembly 


TADLY OF CONTENTS 
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PARAGRAPH PAGE 
19-5 MAINTENANCE. OF TUIUGOPUMP SLINGS . 19-4 
19-7 Proof-Testing Turbopump Sling ... 19-5 
19-9 Proof-Testing Qxidaser and Fuel 
Turbopump Rotating Sling ..... eee EU-S 


1Q-et Storing Turbopump Slings woeeeeee 14-7 


has a load path rotation of 100 degrees, in- 
cluding a variable of 10 degrees beyond the 
normal horizontal and vertical turbopump posi- 
lions, The rotating sling consists of a self- 
locking worm gear rotating drive untt and a 
chain with a protective-coated steel cable on 
each end connected te a fraine, The drive unit 
is equipped with a universal joint to accomme- 
date a 0. 5-inch drive wrench as a rotating 
crank, a 5-ineh diameter hoisting ring, anda 
shackle, The chain is rouled through the worm 
gear rotating mechanism of the drive unil, pro- 
viding the ro‘ational travel of the sling. The 
frame is comprised of a three-piece jointed 
assembly equipped with quick-release lockpins 
for assembling and connecting the frame to the 
sling cables. Quick-rejlease lockpins provide 
means of attaching the frame tv either the oxi- 
dizier or fuel turbopump end closure adaplers. 
The sling has a working load of 425 pounds and 
is proof tested to 850 pounds, When handling 
the turhopump, the sling frame ts attached to 
the turbopump adapters, and rotation of the 
turbopump is accomplished by rotating a wrench 
connected to {he drive unit. As the wrench ro- 
tates the worm gear of the drive unil, the chain 
is pulled through and the frame rotates. The 
drive unit ts self-locking and, unless operated, 
will retain the turbopump in any position between 
horizontal and vertical, The frame compensates 
for the difference in lengths and shapes of the 
fuel and oxidizer prenps and controls the center 
of gravity during rotation, 
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Index 
No. JNO N omenciatu re No. No. Nomenclature 
C4046 Turbopump SHag RD171-4006-0002 Sling proof-lest tag 
1 NAS1334C3C08 Lockpin RD171~-6013-0002 Identification plate 
AN3-3A Bolt RD1i91-2001-2208 Cable 
AN735-4 Clamp : 
NAS679C3W Nut op peead otne 
RD191-2002-1310 Cable HFK-4FG Rod end 
28-2-G Sleeve RbD114-1005-0001 Nut 


A AH le rw 


oe PRR TS LIT 


Figure 19-1. Turbopump Sling 
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Part 
No, No, Nomenclature No. No. 
G406$ Oxidizer and Fuel 7 NAS1336A2C1.2D 
Turbopump Rotating 
Sling 8 NAS1336A2C0, 9D 
9023422 Rotating sling bs) RD191- 2002-4306 
1 2538LH-CYV Drive unit and chain 28-2-G 
2 9022080 Cable 10 9021069 
a 9022079 Bracket ii 9021066 
RD1i71-1032-0001 Proof-load identi- 
fication plate 12 IMB~-8 
4 NASLS34A2C1,2D Quick-relcase pin 13 9022063 
LD153-0011-0008 
5 NASI336A2C1.4D Quick-release pin MS20392-1C27 
MS24665 


6 NAS1396A2C1,2 
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Quick- release pin 
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Nomenclature 
Quick- release pin 
Quick-release pin 


sable 
Sleeve 


Link 
Center link 
Universal joint 
Joint 

Washer 


Pin 
Cotter pin 


Figure 19-2. Oxidizer and Fuel Turbopump Rotating Sling (Sheet 1 of 2) 
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‘Index Part 

No. No. Nomenclature 

14 NAS1042-12 Shackle 

15 S-643,7/8xf,5ID Ring 

16 9022138 Stop 
AN4-~134 Bolt 
LD153-0010-0009 Waser 
NASBTEA4W Nw. 
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19-5, MAINTENANCE OF TURBOLUMP 
SLINGS. 


19-6, Maintenance tasks reyuire¢ on the lurbo- 
pump slings are iisted in figure 14-3, which 
also indicates when the tasks are to be per- 
formed and where the data support for the tasks 
may be found. When replacing parts, see figure 
19-1 or 19-2 for parts idcutification, The only 
special maintenance requiremen‘s consist of 
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Requirements 
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Inspect slings for completeness. 


Inspect sling quick-release lockpins 
for restricted operation. 


Inspect slings for absence of 
protective coating, 


Inspect slings for frayed or broken 
cables. 


Inspect rotating sling for bent links. 


Inspect rotating sling chain for 
safety stops, 


Inspect rotating sling frame 
assembly for distorted links 
or bent brackets. 


Figure 19-3. Maintenance Requirements for Turbopunip Slings (Sheet 1 of 2) 


19-4 Change No, 14 « 12 November 1970 


Figure 19-2, Oxidizer and Fuel Turbopump ftotating Sling (Sheet 2 of 2) 
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Index Part 
No. No, Nomenclature 
1? 9023421 Strap 
NAS130511-12 Bolt 
NASBTNADS Nut 
LD153-0010-0013 Washer 
18 4063-3 Container 
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lubricating, torquing, and painting the oxidizer 
and fuel turbopump rotating sling. Lubricate 
(Method W, R-3825-5, Volume I) the drive unit 
with Molykote G paste (Dow Corning Corp). 
When replacing stop or alrap, torque stop 
attaching nuts to 27-35 in-lb, and strap attaching 
nuts to 74-80 in-lb. Paint drive unit, frame 
assembly, Stop, and satrap with ovange-yellow 
enamel (Iederal Specification TT-E-489); 

color 13538 (Federal Standard 596). 
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! Storage 


| 


Special 


Reference/Remarks 


ee Pree re NIAMEY RD cia Ss 


See figures 19-1 and 19~2, 


— — 


Replace inoperative pins. See 
Hgure 19-1 or 19-2, 


Replace damaged slings or cable. 
See figure 19-1 or 19-2. 


Replace damaged sling c. cable. 
dee figure 19-1 or 19-2. 


Replace chain. See figure 19-2, 
Replace safety stops. See figure 19-2. 


Replace dumaged Hnk, See figure 
19-2, 


R- 3625-6 
7 olume II 


Requirenients 


Lubricate rotating sling drive unit. 
Proof-test turbopump sling. . 
Proof-test rotating aling, 

Clean turbopump slings, 


Prepare turbopump slings for storage, 
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Section XIX 
Paragraphs 18-7 to 19-10 
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Reference/ Remarks 
Every 6 months, 
19-5, 


™ |Special 


Refer to paragraph 


Every 6 months. Refer to paragraph 


19-7, 
Every 6 months. Refer to paragraph 
19-9, 


Refer to Cleaning External Surfaces 
of Equipment, R-3825-5, Volume I, 


Refer to paragraph 19-11, 
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Figure 19-3. Maintenance Requirements for Turbopump Slings (Sheet 2 of 4) 


19-7, FROOF-TESTING TURBOPUMP SLING. 


19-8. Proof-testing of the turbopump sling 
consists of Hfting and suspending turbopunip 
sling proof-test weight 9025146 with the sling, 
Proof-test sling as follows: 


a. Attach wrbopump sling to proof-test 
welght by attaching short cable to attach point 
A and long cable to altach point B. (See TEST 
NO, 2 on turbopump proof: test weight instruc- 
tion plate,} The hoisting ring must be directly 
above the center-of-gravity reference point, 


WARNING 


The hoisted test weight causes 
extreme strain on the sling. Accel- 
erating, jerking, or traversing the 
proof-test weight during lifting, 
lowering, or while suspended can 
cause undue strain and possible 
failure of the sling resulting in 
serious injury to personne} and 
damage to equipment. 


b. Lift proof-test weight 5 inches and sus~ 
pend for 5 minutes. 


c. Inspect sling components for deformation 
or damage upon completion of proof test, 


d. Record proof-tesi data, A proof-load 
identification plate (figure 19-1) may be used 
to record date and verification of proof test. 


19-9. PROOF-~TESTING OXIDIZER AND FUEL 
TURBOPUMP ROTATING SLING, 


19-16, Proof-testing the rotating sling consista 
of lifting, suspending, and rotating turbopump 
sling proof-test weight 9025146 with the sling. 
To proof-test the sling, proceed as follows: 


a. Aitach rotating sling (figure 19-4) to 
adapters on proof-test weight. (See TEST 
NO. 1 on proof-test weight instruction plate.) 


WARNING 


The hoisted test weight causes 
extreme strain on the sling. Accel- 
erating, jerking, or traversing the 
proof-test weight during lifting, 
lowering, or while suspended can 
cause undue strain and possihle 
failure of the aling resulting in 
serious injury to personne] and 
damare to aqiipment. 


b. Lift proof-teat weight and suspend for 
5 minules, The centerline of proof-test weight 
must be 10 +5 degrees below horizontal, (See 
figure 19-4,) 
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Figure 19-4. Proof-Testing Oxidizer and Fuel Turbopump Rotating Sling 


9023422-E-1 
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c. Rotate sling, with proof-test weight sus- d. Inspect rotating sling snd component parts 


pended, to opposite stop, The proof-test weight for structural integrity, defurmation, or damage. 
must not teverse the rotating sling at any pesi- 


tion, The proof-test weight centerline must be e. Record proof-test data. A proof-load 
10 +5 degrees past the vortical centerline of the identification plate (figure 19-2) may be used 
sling drive unit, (See figure 19-4.) Suspend to record date and verification of proof teat. 


for 5 minutes, 


18-6 Change No. 14 - 14 Novemher 1970 
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19-11, STORING TURBOPUMP SLINGS, 


19-12, To prepare turbopump slings for stor- 
age, proceed aa follows: 


a, Clean slings. (Refer to figure 19-3.) 


b. Remove frame assembly on rotating sling 
from sling and disassemble frame assembly, 
Place rotating sling in container. See figure 
i9~2 for parts replacement and container 
identification, 


c. Apply a smooth, even coat of corrosion 
preventative RB0210-016 (Rocketdyne), or 
equivalent, on rod end, threads, and clevis 
of turbopump sling. 


Section XIX 
Paragraphs 39-11 to 19-12 
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SECTION XX 
PXOPELLANT INLET DUCT NULL ADJUSTER SET 9024540 


WARNING 
PROPELLANT INLET DUCT NULL ADJUSTER SET 9024540 MUST BE OPERATED BY 


AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


es 


PARAGRAPH PAGE 
20-1 Description and Leading Particu- 
lars of Propellant Inlet Duct 
Null Adjuster Set. ...-.0-0 45 20-1 
20-3 Description of Oxidizer and Fuel 
inlet Duct Null Adjusters. ... 20-1 


— ermine 
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LARS OF PROPELLANT INLET DUCT NULL 
ADJUSTER SET. 


20-2. ‘fhe null adjuster set is used to adjust 
the propellant inlet duct tension heliows to a 
null position. The set contains 2 tools, one 
for the oxidizer propellant iniet duct and one 
for the fuel propellant inlet durt, and spare 
shear pins. The tools and shear pins are 
packaged in reusable containers. Instructions 
for the use of the tools are in R-9825-3. 


20-3. DESCRIPTION OF OXIDIZER AND FUEL 
INLET DUCT NULL ADJUSTERS. 


20-4. The oxidizer and fuel null adjusters are 
similar except the housing and idlers are 
shaped differently and the handles are color~ 
coded to identify their respective ducts. Null 
adjustera are comprised of a housing, a screw 
assembly, and pins to altach the tool to the 
duct, A sight hole in the too] enables the user 
to see alinement marks during duct adjustinent. 
The housing is internally threaded at one end 
and contains attach pins and thumbscrews, a 
clevis, andanidier. Two threaded areas on 
the screw aSsembly are used to provide me- 
chanical leverage: one set engaging the housing 
and the other engaging the clevig. A color- 
coded handle associaling the tool with system 
use is pinned to the screw assembly with a 
shear pin. Spare shear pins are included in 
the null adjuster set. Ball-lock pins attached 
te the housing by retaining cables aftach lhe 


TABLE OF CONTENTS 
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PARAGRAPH GE 


20-5 Maintenance of Propellant Inlet 
Duct Null Adjuster Set ...... 20-1 

20-7 Storing Propellant Inlet Duct 
Null Adjuster Set. ........ 


idler to the clevis and the null adjusting tool to 
the duct. Thumbscrews incorporated in the 
housing position the idler to engage one of the 
center flanges of the duct. Null adjusters are 
26. 5 inches lung and weigh 15 pounds. The null 
adjuster is attached to the center flanges of the 
duct: the idler to one center flange and thie 
housing to the other. As the screw assembly is 
turned, the idler rotates the flange while the 
opposite flange is held statlonary by the null ad- 
juster housing, The screw assembly is turned 
until index marks are alined within specified 
tolerance, as through the sight hole in the null 
adjusting tool. Null adjusters can be used ona 
duct installed or removed from the engine and 
with the engine in either vertical or horizontal 
position. Null adjusters are capable of rotating 
duct flanges from the extreme out-of-null posi- 
tion of 42.4 degrees to the null position, with 
an accuracy of +0. 1 degrees. 


20-5. MAINTENANCE OF PROPELLANT IN- 
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20-6. Maintenance tasks required for operation 
of the null adjuster set are listed in figure 20-2, 
which lists the tasks to be performed and where 
data support for these tasks will be found. See 
figure 20-1 for part replacement identification. 
The only special maintenance requirements con- 
sist of lubricating and installing shear pins. 
Lubricate (Method C, R-3825-5, Volume 1) 
threads of the screw assem’ iy with Fluorolube 
grease GR-362 (Hooker Chemical Corp). Peen 
both ends of the shear pin when installing 
handie to screw assembly. 
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FUEL PROPELLANT 


INLET DUCT NULL ADJUSTER 


i) 
Index 
Number Part Number Nomenclature 
9024540 Propellant inlet duct null adjuster set 
VD192-0007-0024 Container 
9024771 Shear pin (6 required) 
9024757 Oxidizer propellant inlet duct null 
adjuster 
1 9024763 Housing 
2 RD101-2002-1112 Cable 
28-1-C Sleeving 
3 BLDS5- 208 Ball-lock pin 
4 9024756 Screw 
5 9024772~3 Handle 
6 9024771 Shear pin 
7 9024765 Clevis 
8 BLSSGTIUIF Bali- lock pin 
9 9024769 Idler 
10 9024770 Thumbscrew 
9024767 Fuel propellant inlet duct null adjuster 
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Figure 20-1. Propellant Inlet Duct Null Adjuster Set (Sheet 1 of 2) 


20-2 Change No. 11 - 17 November 1969 


Index 
Number Part Number 

VW 9024770 

12 9024768 

13 BLDS5-20 

14 RD191-2.002-1112 
28-1C 

15 0024786 

16 H024772-5 

17 9024774 

18 9024765 

19 BLS8GT1IIF 

26 9024764 


Figure 20-1, 


Pequirements 


Inspect null adjuster set for com- 
pleteness. 


Inspect ball-lock ping for opers- 
tton. 


Inspect nul} adjusters for nicks, 
scratches, and burs. 


Inspect thumbscrews for damaged 
threads, 


Inspect null adjuster screw a3sem- 
bly, clevis, and housing for galling 
indicating dry-film lubricant worn 
from threads. 


Inspect for frayed or broken nables. 


Inspect handle for damaged pro-~ 
tective coating. 


Inspect screw assembly and handle 
for broken shear pins. 
Clean null adjuster. 


Lubricate null adjuster. 


Prepare null adjuster for stcrage. 


Propellant Inlet Duct Null Adjuster Set (Sheet 2 of 2) 


| 


Figure 20-2, Maintenance Requirements for Propellant 
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Thumbscrew 
Housing 
Ball-lock pin 
Cable 

Sleeve 

Screw 
Handle 

Shear pin 
Clevis 
Ball-lock pin 
idler 
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oc) Reference/Remarks 

z See figure 20-1, 

x Replace inoperative pins, See 
figure 20-1, 

x Replace damaged parts. See figure 


20-1. 


Replace damaged thumbscrews, 
See figure 20-1. 


Replace galled parts, 
201, 


See figure 


x Replace damaged cables. See 
figure 20-1, 
x Replace darnaged handle. See 


figure 20-1. 


Replace shear pins. Refer to 
paragraph 20-5, 


Refer to R-3825-5, Volume J, for 
leaning procedure. 


Every 8ix months. 
graph 20-5. 


Refer to paragraph 20-7. 


Refer to para- 


Inlet Duct Null Adjuster Set 


Change No. 11 - 17 November 1969 20-3 
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Section KX R--3825-5 
Paragraphs 20-7 to 20-8 Volume 0 


20-7. STORING PROPELLANT INLET DUCT 
NULL ADJUSTER SET. 


20-8, Clean null adjusters to prepare the set 
for storage. Refer to R-3825-5, Volume I, 
for cleaning procedure. Package shear pins 
in container RX19110-2 or a 0, 004-inch-thick 
polyethylene bag (commercial). Package null 
adjusters and container of shear pins in null 
adiuster set container VD192-0007-0024, 


§ Pages 20-6 and 20-6 deleted. 
20-4 Change No. 11 - 17 November 1969 
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SECTION XXI 
INLET DUCT SUPPORT FRAME INSTALLING TOOL KIT 9025150 
WARNING 
INLET DUCT SUPPORT FRAME INSTALLING TOOL KIT 9025150 MUST BE 
OPERATED BY AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE 
EQUIPMENT. 
TALE OF CONTENES 
PAWAGRAPIL Pagh ——paRAaHtar i, PAU 
21-1 DESCRIPLPTON AND LEAD ING 21-5 MAINFESANCE O) SNULT Pb CP SUPPOUT. 
PARPICULANS OF TNLEP DUET FRAME INSTALL “TMG MOL KI yo... 21-4 
SUPPOU FE PRANTL, INSTALLING 21-5 stering Inlet Duet Support Prane 
TOOR KIT Sela wana ee Sai Datece erase 21-3 Instadiine Tol Nit ,eaeeeceeeeee Sled 
Tider ued tal ie itn fe prinaey paragraphs, 
21-1. DESCRIPTION AND LEADING PAR- WARNING 


TICULARS OF INLET DUCT SUPPORT FRAME 
INSTALLING TOOL KIT. 


21-2, The installing tool kit (figuxve 21-1) aids 
installation of support frames and consiats of 3 
installing tools stored in a reusable container. 
The installing tools are turnbuckles, with 
attaching jaws on cither end, held by retaining 
pins which also limit travel of the jaws and 
prevent unnecessary removal or loss. Two 
holes in the turnbuckle barrel, closed with 
removable plugs, permit removal of the jaw 
retaining pins. The installing tools are attached 
to the inlet duct bipods, one turnbuckle on each 
pair. Rotation of the knurled turnbuckle barrel 
compresses or extends the Inlet duct to permit 
installation of the support frames. The turn- 
buckles huve a nominal total adjustahle range 
of 4, 44 inches. Instructions for the use of the 
toot kit are in R- 2825-13 and R- 3825-3. 

21-3. MAINTENANCE OF INLET DUCT 
SUPPORT FRAME INSTALLING TCOL KIT, 


The following specifies primer 
(MIL-P-8585), which is flammable 
and must not he used near heat, 
Sparks, or open flame, It is toxic. 
Inhalation of its vapors or pro- 
longed contact with the primer can 
cause serious bodily harm. In 
case of prolonged exposure, iiname- 
diately obtain fresh air and wash 
skin with soap and water. 


21-4. Maintenance tasks required on tne tool 
kit are listed in figure 21-2. he information 
prescnted lisis the tasks to be performed, when 
the tasks must be perforinec, and where data 
support for the tasks is found. See figure 21-1 
for part replacement identification. Maintenance 
Inetruc'ions consist of priming turnbuckle ends 
with zinc chromate primer (MIL-P-8585) and 
painting turnbuckle barrel ends with red enamel 
(MIL-E-5556); color 31136 (Federal Standard 
595), 


21-5. STORING INLET DUCT SUPPORT 
FRAME INSTALLING TOOL KIT. 


21-6. Store or ship inlet duct support frame 
installing tools in ceusable container provided 
with tool kit. See figure 21-1 for container 
identification. 
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Nomenclature 


Inlet Duct Suppart Frame 
Installing Tool Kit 

Contatner 

Installing Tool] 

Attaching Jaw 

Attaching Jaw 

Retaining Pin 

Turnbuckle Barrel 

Plug 
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Figure 21-1, inlet Duct Support Frame Installing Tool Kit 


— 
Inriox No, Part No, 
9025150 
9026639 
5026636 
1 90266388 
2 9026638-11 
MS17152u 
3 9026637 
4A S$8-4819211110 
21-2 Change No, 145 ~ 25 June 1971 
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Requirements 


Inspect tool kit for vompleteness, See figure 21-1, 


Insp’ ¢ installing tool Jaw threads for galling Replace galled parts, See figure 21-1, 


indl, ag dry-film lubricant worn from parts, 


Paint turnbuckle barrel ends, Refer 


Inspect turnbuckle barrel ends for absence of 
to paragraph 21-3, 


paint, 


Inspect turnbuckle for absence of plugs. Replace missing plugs. Seo figure 
21-1, 


Clean tools. x Refer to R-3825-65, Volume I. 


Prepare tools for storage. x i to paragraph 21-6. 
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Figure 21-2, Maintenance Requirements for Inlet Duct Support Frame Installing Took Kit 
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SECTION XXIf 
WNGINIG HANDLER G4064 


WARNING 


ENGINE HANDLER G4064 MUST BE OPERATED BY AUTHORIZED 
PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


TABLE OF CONTENTS 
PARAGRAPH PAGE 
2é-) Description and Leading Particulars of Engine Handler ........ 22~] 
22-3 Fneine Handler Accessories 2.0.00. ee ee ea er 22-3 
22-5 Configuration Changes--Manual Effectivity .........005 22-5 
eno). Maintermieeal Fiine: Wandlotacs i ee vais BE OA Re Si Bw RS 22-1 
22-9 Alining Mngine Handler Sleering 2.0.0.0... 00080 22+5 
22-10 Adjusting: Pngine Handler Brakes .. 0.02... 2 eae 22-5 
22~J1 Painting Wngine Hander ... ee ee ee eee 
22-1iA Repairing Bneine Handler Covers o........ eee. 28-9 
2212 Repairing Mngine Handler .........5. thw eee Be 
22-12A Folding Jengine Wander Hngine Cover oo... . reas 22-10 
22-128 bLubricating Iisnpine Handler .. 0.00.00 es pasa 22°10 
22-13 Preparing Engine Handler for Storage or Shipment . reese a8-l] 


22-1. Pe Uts SCRIPTION AND LEADING PARTICULARS OF ENGINE HANDLER. 


22-2. The engine handler (figure 22-1) is used lo support the J-2 engine during 
Shipping, maintenance, and storage, and to transport the engine within a facility. 
The handler consists of a rectanrulae frame assembly incorporating two vertical 
struts and a detachable yoke for supporting the engine, four caster assemblies, a 
steering assembly, a handter dust cover, ‘and an engine cover assembly incorpo- 
rating an oneine cover and an cimrine dust cover. The two vertical struts located 
at the forward end of the handler support the forward end of the engine. The yoke 
Located al the att end of the handles is provided with swiveling, ball-joint attach 
fittings, allowing the engine fo move as a wil and preventing damage to engine 
attich lugs. The yoke is attached to the engine with guick-disconnect pins. The 
swiveling permanently -lubsicated casters have dual wheels with pneumatic tires, 
parking brakes, aad position locks on the rear casters. The steering assembly 
consists of a detachable low bar and a tonrue with Lie rods connecting the front 
casters. A minimum Lurning radius of 115 inches must not be ercenied when tow~ 
ings the sna handler, or damage to the tow bar or stecring assembly will result. 
The tow bar has a teck enabling it to be stored ina vertical position. The tie rods 
are adjustable, enabling the front casters to be properly alined. Maximum towing 
speed is 5 miles per hour. A safety chain must be used belwcen handler and towing 
vehicle. ‘Two channels attached te the underside of the handler frame provide fork- 
lift handling access. Compartments located in the handler frame provide storage 
space forthe engine cover assembly and handler dust cover. The compartments are 
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Index Number Nonenclature 
Engine Handler G4064 


1 Container 


2 Castar (Typical) 
Swivel Lock Assembly (Rear Only) 
spacer 
Tire 
Tube 
3 Steering Gear Assembly 
Tie Rod 
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Figure 22-1. Engine Handler (Sheet 1 of 2) 


22-2 Change No. 4 - 3 August 1967 


R-3625-5 Section XXTI 


Volume H Paragraphs 22-3 to 22-4 
: Index Number Nomenclature 
3 Tongue 
(Cont) Tow Bar Assembly 
Pin 
Latch 
Rar 
Retainer (Typical) 
Instruction Plate (Typical) 
Yoke 
7 Deck Assembly (Typical) 


Figure 22~1, Engine Handler (Sheet 2 of 2) 


Height 70 inches 

Width 90 inches 

Length 148 inches 

Weight 3, 245 pounds 

Tire Pressure 76 £5 psi 

Towing Speed ® mph maximum 
Turning Radius 115 inches minimum 
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Figure 22-2. Leading Particulars for Engine Handler 


covered with reversible deck lids having elastic straps on one sicie to permit In- ; 
stallation of desiccant bags. Removable guard rails are incorporated at the aft 

end of the handler to protect the engine thrust chamber. Tiedown points are lo- 
cated at the corners of the handler frame. Instruction platee are located on the 
frame and vertical struts for engine installation and handler transportation tie- 
down. A bead at the bottom of the engine cover is clamped with a formed steel 
retainer strip along the outer edge of the handler frame, to provide engine pro- 
tection. Figure 22-2 lists leading particulars of the engine handler. Instructions 
for the use of the engine handler are in R-3825-3, 


22-3, ENGINE HANDLER ACCESSORIES. 
22-4. Engine handler accessories are used for special functions and are stored 


in the engine handler compartments when not in use, Figure 22-3 lists the 
accessories stored in the engine handler compartments. 
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Cover Assembly 
Security Cover 
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Dust Cover 
Repair Kit 
Manual 
Dust Cover 
Pouch 
1 Cross Frame (Cover Sling) 
Tube 
2 Extension (Cover Sling) 
Clanip 
Tube 
Ingert 
3 Harness (Cover Sling) 
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Figure 22-3. Engine Handler Accessories 


22-4 Change No. 4 - 3 August 1967 


R-3825-5 Section XXII 
Volume II Paragraphs 22-5 to 22-10 
22-5. CONFIGURATION CHANGES--MANUAL EFFECTIVITY. 


22-6. The modifications incorporated changing configuration of the engine handler 
are listed in figure 22-4. 


Approved Incorporated in 
ECP No. MD No. Manual Dated 
J2~182 1 30 July 1964 
J2-184 2 30 July 1964 


Figure 22-4. Configuration Changes--Manual Effectivity 
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22-8. Maintenance tasks required on the engine handler are listed in figure 22-5. 
The information presented lists the tasks to be performed, when the tasks must 
be performed, and reference to data necessary to accomplish these tasks. Refer 
to R-5101, J-2 Rocket Engine Maintenance Plan, for ground support equipment 
repair schedule. Maintenance tasks include adjusting steering and brakes, paint- 
ing, repairing, and preparation for storage. 


22-9. ALINING ENGINE HANDLER STEERING. Alining steering assembly con- 
sists of adjusting the tie rods to aline the front casters parallel to each other and 
to the tongue. 


a. Disconnect tie rods from caster steering arms. 


b. Position front casters and tongue parallel to centerline of handlen. 


c. Adjust tic rod ends until boltholes aline within 1/2 turn of boltholes in caster 
steering arms. Aline boltholes; install bolts, washers, and nuts; and torque bolts. 
Refer to Torque Values for Threaded Fasteners in R-3825-5, Volume I. 


22-10. ADJUSTING ENGINE HANDLER BRAKES. Adjusting caster brakes con- 
sists of positioning each brake to apply the required force to ite caster wheel 
without overloading the brake lever. 


a. With brake lever in fully up position and tire properiy inflated, push brake 
shoe toward brake housing us far as possible. 


b. Loosen bolts attaching brake to mounting bracket, and position brake to 
obtain a clearance of 7/16 (+0, ~1/16 inch) between brake shoe and tire. 


c, Secure brake to mounting bracket and torque nuts. Refer to Torque Values 
for Bolts, Nuts, and Screws in R-3825-5, Volume I, 
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Requirements ml a a Reference/Remarks 
Inspect engine handler for: 

Completeness, X|X X| Prior to shipment. See figures 22-1 
and 22-3 

Shipping and handling x Repair ergine handler. Refer to 

damage. paragraph 22-12. Touch up paint. 
Refer to paragraph 22-11, 

Legibility of identifi- x Replace damaged plates. Refer to 

cation plates. paragraph 22-8. 

Front caster alinement X| Whenever evidence of excessive tire 
wear, misalinement, or damage 
exists. Refer to paragraph 22-9, 

Inspect GSE MAINTENANCE |X X! Every 6 months. Subsequent to com- 

SERVICE plate for current. pletion of service, install new GSE 

service effectivity, appli- MAINTENANCE SERVICE plate with 

cable to the following: effective dates. Locate plate next to 
engine handler nameplate. - 

Lubricate engine handler. D4 Every 6 months and whenever move- 
ment is restricted. Refer to para-~ 
graph 22-12B. 

Adjust brakes. X| Every 6 months, whenever a tire is 
replac.d, whenever brake shoe totire 
clew : nce exceeds 7/18-inch, and when- 
ever evidence of inoperative brakes 
exists, Refer to paragraph 22-10. 

Inflate tires to 75 +5 psig. X| Every 6 months. 

Inspect steering and tow bar 
for: 

Restricted movement of x Lubricate restricted part. Refer to 

tie rods, latch, and tow paragraph 2.-12B. If restriction is 

bar. not eliminated, replace part. Refer 
to paragraph 22-8, 

Exposed tie rod threads x Remove corrosion with wire brush, 

for corrosion. Apply preservative WD-40 (Rocket 


Chemical Co), or equivalent. 


Figure 22-5, Maintenance Requirements for Engine Handler (Sheet lof 3) 


22-6 Change No. 15 ~ 25 June 1971 


Requirements 


Inspect yoke for: 


Restricted bearing move- 


ment, 


Frayed or broken lock- 
pin cables. 


Inspect retainer bolts for 
damaged threads. 


Inspect slide lock for 
restricted movement. 


Inspect lockpins for re- 
stricted movement. 


Inspect record container 
for: 
Da.naged seal. 


Inoperative locks. 


Inspect engine covers for 
broken seams and torn 
or punctured surfaces. 
Clean exterior and in-~ 
terior surfaces. 


Clean engine cover and 
engine dust cover. 
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Lubricate yoke bearings. Refer to 
paragraph 22-12B. If restriction is 
not eliminated, replace part. Refer 
to paragraph 22-8. 


Replace cable. Refer to paragraph 
22-8. 


Replace damaged bolt. Refer topara- 
graph 22-8. 


Lubricate slide lock. Refer to para- 
graph 22-128. 


Lubricate lockpins. Refer to 
R-3825-5, Volume I. 


Replace record container. Refer to 
paragraph 22-8. 


Replace record contalner. Refer to 
paragraph 22-8, 


Repair covers. Refer to paragraph 
22-114, 


Refer to R-3825-5, Volume I. 


Clean covers thoroughly with a solu- 
tion of 4-6 ounces of mild alkaline 
cleaner RBO2Z10-002 or RBO210-005 
(Rocketdyne), or equivalent, for each 
gallon of water heated to 140° to 160° F. 
Rinse with clear water. Wipe with 


in R-3825-5, Volume I.) 


Figure 22-5, Maintenance Requirements for Engine Handler (Sheet 2 of 3) 
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Requirements 


RELL aemeth tadaereniree a OE LL 


Fold and store engine cover 
and engine dust cover. 


Clean, fold, and store han- 
dier dust cover. 


Install handler dust cove):. 


Prepare handler for shiy:- x 
ping. 
Prepare handler fcr storage. x 


nomener — 


Reference/Remarks 


Refer to para- 


Subsequent to use. 
graph 22-13, 


Whenever handler is in use. Store 
in handler storage compartment. 
Clean cover thoroughly with a solu- 
tion of 4-6 ounces of mild alkaline 
cleaner R.B0210-002 or RB0O210-005 
(Rocketdyne), or equivalent, for 
each gallon of water heated to 140° 
to 160° F. Rinse with clear water. 
Wipe with clean, lint-free cloth 
and allow to dry thoroughly. In- 
spect cover for cleanness using 


visual inge ection method, (Refer 
to Ins ecth for Cleanness in 
R-~38 olume I, ) 


Sect handler is - in use, 


Prior to shippine, Refer to para- 
graph 22-13, 


Whenever handler is not in use, 
Refer to paragraph 22-13, 


Figure 22-5. Maintenance Requirements for Engine Handler (Sheet 3 of 3) 
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22-11, PAINTING ENGINE HANDLER, Painting the engine handler consists of 
touching up exposed or scratched surfaces and stenciling obliterated markings, 
Paint requirements are as follows: 


WARNING 


The following specifies primer (MIL- P-8585), which is 
flammable and must not be used near heat, sparks, or 
open flame, Tt is toxic. Inhalation of its vapors or pro- 
longed contact with the primer can cause serious bodily 
harm, In case of prolonged exposure, immediately 
obtain fresh air and wash sicin witu soap and water. 


a, Base coat: zine chromate primer (MIL-P-8585), 


b. Finish coat: orange-yellow enamel (MIL-E-7729, Type I), color 13538 
(Federal Standard 595), Omit paint on fastener 9018230 shank and concave area. 


ce, Nonskid surface of deck lid: nonskid paint FERROX No, C-507W2791115 
(American Abrasive Metals Co), or equivalent. 


d. Stripes on gates: black enamel (MIL-E-7729, Type I), color 17038 (Federal 
Standard 595). 


e, Handle 9020255: red enamel (MIL-E-7729, Type I), color 1113€ (Federal 
Standard 595), 


f, Markings on engine handler surfaces: black lacquer (MIL-L-19538), color 
37038 (Federal Standard 595), 


g. Markings on deck lids nonskid surface: white lacquer (MIL-L-19538), 
color 37875 (Federal Standard 595). 


h. Markings on engine handler dust cover: black stencil ink N-1 (Marsh 
Stencil Machine Co), or equivalent. 


22-11A, REPAIRING ENGINE HANDLER COVERS, Repair engine handler cuver, 
using repair kit provided with cover, ag follows: 


a. Repair all holes (larger than 1/16-inch in diameter), punctures, or tears, 
with a patch cut from material supplied in repair kit. Cut patch to extend 3/8 inch 
beyond periphery of darnaged area, Cement patch in place with Testors vinyl 
coment (The Testors Corp) or adhesive VK-193-0030 (Navan Products). Large 
ee areas may be reinforced by applying a patch to both sides of cover 
material. 
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b. Repair all holes 1/16 inch in diameter or less (but larger than 1/32 inch in 


diameter) with a drop of Testors vinyl cement (The Testors Corp) or adhesive 
VK-193-0030 (Navan Products). 


c. Repair holes 1/32 inch in diameter or smaller, yet visible to the unaided 
eye, as in step b. 


22-12, REPAIRING ENGINE HANDLER, 
WARNING 


The following specifies adhesive ECiL00L, which is 
flammable and must not be used near heat, sparks, 
or openflame, It is toxic, Inhalation of its vapors 
or prolonged contact with the adhesive can cause 
serious bodily harm, In case of prolonged exposure, 
lnnmediately obtain fresh air and wash skin with 
soap and water, 


Repairing the engine handler consists of replacing defective parts, When 
replacing tow bar storage hanger protective rubber cushion (AMS 3208), cement 
wlth adhesive EC1300L (Minnesota Mining and Mfg), oy equivalent, 

a. Torque steering and two bar pivot bolt to 20-40 in-lb. 


b. Torque caster attach nuts to 250-300 in-lb. (Install bosts head down.) 
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c. On bolt attaching yoke to frame, torque nut to 20-40 inch-pounds, 
ad. On bolt attaching clevis to yoke, torque nut to 275-325 inch-pounds. 


e, On yoke, torque slide into ball until a 6-10 pend force, applied to the slide 
perpendicular to slide-ball centerline, will move siide-ball assembly. 


22-12A, FOLDING ENGINE HANDLER ENGINE COVER. Before each folding 
sequence, wrinkles must be smoothed out and trapped air forced out. 


a, Lay engine cover ona clean, flat surface. Make sure cover is clean. See 
figure 22-5 for cleaning procedures. 


b. Protect cover by wrapping buckles with general purpose tape. 


c. Position cover with NASA marking up and centered with FWD and AFT 
marking at 2 corners. 


d. Fold AFT and FWD ends towards center so that each end touches respective 
cover straps. Cover forms rectangle. 


e. Fold FWD end toward center, alining edge with center of NASA marking, 
then fold AFT end to opposite edge, forming a rectangle approximately 4 by 9 feet. 


f. Fold cover in half, torming a rectangle approximately 2 by 9 feet, then fold 
into thirds across width of cover, forming a rectangle approximately 2 by 3 feet. 


2g. Place folded engine cover in cover pouch. 


22-128. LUBRICATING ENGINE HANDLER. The permanently lubricated caster 
axle and swivel bearings require no lubrication. Subsequent to lubricating engine 
handler, make sure excessive lubricant is removed. 


a. Lubricate yoke bearings as follows: 


(1) If an engine is not installed on handler, lubricate bearings with Molykote 
Z powder (Dow Corning Corp), or equivalent. Rotate bearings in retainer to make 
sure lubricant is applied uniformly to all bearing surfaces. 


(2) If an engine is installed on handler, lubricate accessible surfaces of 
bearing and installed bolt with preservative WD 40 (Rocket Chemical Co), or 
equivalent. 


b. Remove tow bar, steering assembly at tie rod ends, and tongue pivot boll. 
Apply light film of grease (MIL-G- 23827) to mating surface of tongue mounting 
bracket and pivot bolt bearing surface. Rotate tie rod end bearings in retainer to 
make sure lubricant is applied uniformly to bearing surface. Apply preservative 
WD-40 (Rocket Chemical Co), or equivalent, to threads and exposed surfaces of 
bearings and tic rod ends. 

c. Assemble steering assembly. Torque pivot bolt to 20-40 inch-pounds. 
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d. Apply light film of grease (MIL-G- 22827) to tow bar and tongue mating sur- 
face and bearing surface of attach pin. Install tongue. 
e, Lubricate slide lock surfaces as follows: 

(1) If an engine is not installed on handler, apply a light film of gear grease 
(MIL-G-23827) to slide lock while operating slide lock handle to make sure lubri- 
cant is applied on all sliding surfaces. 

(2) If an engine is installed on handler, lubricate accessible sliding surfaces 
with preservative WD-40 (Rocket Chemical Co), or equivalent, while operating 
Slide lock handle. 


f. Lubricate rear caster lock pins, brake lever actuators, and tow bar latch 
with lubricating oil (Federal Specification VV~-L-800) or equivalent. 


22-13. PREPARING ENGINE HANDLER FOR STORAGE OR SHIPMENT. 

22-14. To prevent undue deterioration of handler dust cover, it is recommended 
that handler be stored in a sheltered area. Prepare handler for storage or ship- 
ment as follows: 


a. Remove accessories from engine handler storage compartments. 
b. Clean compartments. Refer to Cleaning in R-3825-5, Volume I, 


c. Place engine cover 19-9025138-11 or 19-9020629- 11 and engine dust cover 
19-9025138-41 or 19-9020629-21 in cover pouch 9022820. Refer to paragraph 
22-12A to fold covers. 


d. Remove plugs from drain holes in storage compartments. Store plugs in 
same compartments. 


NOTE 


Removal of plugs from drain holes is not necessary 
when storing engine handler in a sheltered area. 


e. Place ail accessories in storage compartments except dust cover (figure 
22-3). Make sure accessories are positioned to allow adequate drainage. 


eA. Position retainers in place and secure with captive bolts. Tighten bolts 
handtight. 
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t. Install handler dust cover. Make sure dust cover is not damaged. 


g. Secure dust cover to handler when shipping or ‘when storing i.: an un- 
eheltered area, without restricting air circulation beneath cover. 


h. Inflate handler tires to 75 45 psig. 


i. Detach and store tow bar on handler storage rack. 
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SECTION XAT 


ENGINE VERTICAL INSTALLER 


G4035 


WARNING 
ENGINE VERTICAL INSTALLER G4035 MUST BE OPERATED DY AUTHORIAED 


PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 
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23-1. DESCRIPTION AND LEADING PARTIC- 
ULARS OF ENGINE VERTICAL INSTALLER, 


23-2. Enyine Vertical Installer G4035 (figure 
23-1) is a mobile rotating stand used for in- 
slallation and removal of the J-2 Rocket Engine 
ja 2 test facility or the vehicle stage. The 
vertical installer consists of a rectangular base 
mounted on free-swiveling casters, which incor- 
porate dua) wheels, parking brakes, and posi- 
tion locks. A support ring is bearing- mounted 
en three-point suspension and can be manually 
rotate? 360 degrees, A hand brake attached to 
the base is used to hold the support ring tu 
position, The support ring may ve placed in a 
normal puaition or a Jowered ¢ csition, 17-1/2 


PARAGRAPH, PAGE, 


93-25  MAINTEMANGE OF ENGINE VERTICAL 


INSTALLER COMPORENTS ove ss eeee 25-45 
23-209 Rtenoving Support Ring ..c.ee.e es QI-15 
25 08 Repairing Support Ring «ec... ee BI-LG 
25-29 Instatling Supporh Ring wo.eee es 23-16 
25-30 Removing and Installing support 

Vang Holder pccccccc enters aeees © 25-16 
23-31 Removing am! Lustelling Support 

Jeiu UWangers coe c rece rere ree eres 2 EG 
25-32 Hepairing Support Ring Hangers . 25-164 
23-33 Removing and fastaljing Support 

Hing Brake wesc sccerenecanee tees VIAIF 
25-4 Repairing Support Wing Brake .., 25+17 
23-35 Remuving and Installing Heist 

CAPLE coc cc occ scs error erercnvcer BI018 
23-36 = - Repaiving Protective Cover ..... 25-18 
253-37 iubricating Batl-Lock Pins ..... 23-18 
25-78 REMOVING AND INSTALLING ELEC: 

PUCAL CONTROLLER Bus COVER 0... 25-18 
23-40 RLNOV ING AND INSTALLING LILC. 

"MICAL CONTROLLER BON PLECTHICAL 

COMPONENTS fib Salnateicterareatana acca Ld) 
25-42 INSPECTING AND HEPA IR ONG ELLC- 


RIGAL C CONTROLLER BURN coerce eens BIRTD 
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inches from the normal, by substituting Jong 
hangers stored on the support ring for the short 
hangers. Lowering the support ring allows an 
overhead gimbal clearance of 160 inches to 
facilitate installation of the engine in che SIVB 
stage, Two motor-drive hoists, attached to the 
sides of the base, are used wilh overhead 
pwleys to raise or lower the engine onto the 
installer. Attaching brackets for the tow bar 
are welded to all four sides, perinithng towing 
ol the vertical installer in any direction, Stor- 
age compartments are tullt inte both ends of 
the base fur storage of the hoist remote-control 
station equipment and accesscry equipment 
(parapraph 23-3). The tow bar ts stored ex- 
ternally in the folded positicn on the vertical 
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installer, As an integrated safety feature, an 
alarm connected to the hetst cleclrical system 
is sounded whenever the installcr frame exceeds 
a 3-degree tit during installation. An exploston- 
proof controller box, housing aj) the electrical 
relays, termina) blacks, and alarm system 
swiiches, is at one end of the vertical installer, 
The remote-control stalion containing heist 
operating awiiches is mounted un a 75-foot clece 
trical cable enabling the operator tu control en- 
gine installation or removal from any position, 
The installer holst cables are routed to over- 
head pulleys, which are mounted on engine tesi 
stand or vehicle stage, then {o the engine, As 
the hoists are operated, the engine is lowered 
or raised as desired, ‘The hoists are operated 
individually or simultaneously, at either slow 
or fast speed, With the engine on the inataller, 
either winch cable may be ettached to an anchnre 
age and the installor self-winched to a desired 
Jovati-: A caster wrench is used to guide the 
installex, The installer may also be towed fron 
any of the four sides, On installers incorpo- 
rating MD2 change, the cable termination hous- 
ing was rewerked to provide clearance, In- 
stallers incorporating MD4 change have been 
modified by the customer to add three screw 
jacks, which provide an alternate method of 
raising the engine for installailon, Leading 
particulars for the lustaller are listed in figure 
23-2, Instructions for the use of the engine 
vertical instalier are in R-3825-3, 
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Figure 23-1, Engiae Vertical Installer (Sheet 1 of 4) 
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2X3Wi5-5 
AN14-22A 
LD1i53-0010-0025 
MS20500- 1414 
AN12+20A 
MS20500- 1216 
LDi53- 0610-0023 
NAS1099-12 
MS21919WH12 
AN520C 10-16 
NAS679C3 
LD153-9010-0007 
MS21919WH15 
AN520€ 10-8 
AN520C10-42 


3100204C026-010 
L.12153-0010-0009 
MS20500- 428 
NAS1099.-4 
NAS1211C101 
NAS6TIC4W 


9021037-J1 
24-10+302-10 
MS20428AD4 
M8202 53-512 
AN3-6A 
LD153-0010-0007 
NAS6T9A3W 


9021027 
9021028 
9021030 
MS5171655 
9021029 
MS2N392--10C89 
MS9245-66 
RD191-2001-2210 
SLS-12R31 
28-2-G 


51478 
AS65-46 
MS835334-19 
51665-R 
§1665-L 


ares, emer! SUNN nh 


(a) Used to stow hangors on support ring, 


Ab) Stoned /on Sungony ner, 
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Engine Vertical 
Installer 


Holst system 
Bolt 
Washer 
Nut 
Bolt 
Nut 
Washer 
Washer 
Clamp 
Scrow 
Nut 
Washer 
Clamp 
Screw 
Screw 


Strap 
Washer 
Nut 
Washer 
Fitting 
Nut 


Access lid 
Fastener 
Rivet 
Hinge pin 

Bolt 

Washer 

Nut 


Drawbar 

Bar 

Latch 
Spring pin 
Bar 

Pin 
Cotter pin 
Cahle 

Pin 
Sleeve 


Bracket 
Screw 
Lockwasher 
Brake 
Brake 


10 


11 


12 


13 


AS60-6-16 
AS3#4-624 
AN960-816 


51487MA 

ts J09-516RI19 
ANG6Q- 516 
AS365- 524 
5419MA 
AN10-20A 
AN10-224 
1L1153-0010-0021 
M&20500-1018 


12 766-4 
5015 


RDi71- 1032-0001 


2021037 
24~-10- 302-10 
MS20420AD4 
M820253-512 
AN3-6A 
LD153-0010-6007 - 
NASE79A3W 


9021039 

AN3--6A 
LD153-0010-0007 
NASOTOASW 


9021052 

9021052-9 
AN526-1032R12 
AN4-14A(4) (a) 
LD153-0010-0010 
NAS679C4W{a) 
NAS1099--6(2) 
950-448) 

955-4(@) 


9021055”) 
9021056) 
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Screw 
Nut 
Washer 


Socket 
Screw 
Washer 
Nut 
Swivel 
Bolt 
Bolt 
Washer 
Nut 


Caster 
Ring 


Proof-load 
identification 
plate 


Outboard lid 
Fastener 
Rivet 
Hinge pin 

Bolt 

Washer 

Nut 


Center lid 
Bolt 
Washer 
Nut 


Support ring 
Pad 

Screw 

Bolt 

Washer 
Washer 
Washer 
Washer 
Washor 


Long hanger 
Long brake 
hanger 
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Figure 23-1. Engine Vertical Installer (Sheet 2 of 3) 
Change No. 14 - 12 November 1970 
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Height 
Width 

Length 
Wetght 


Part. 
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$021057 

AN?-12A 
LD163-0010--0016 
MS20500- 720 
9022163 

AN8-16A4 
LD153-0010-0018 


MS20500- 820 


021023 
MSi71596 


9022162 


9022161 

p78 
L0158-0010-0022 
MS20364- 1018 


9021043 
MS171715 


goaioda 


9021054 

AN7--12A 
LD153-0010-0015 
MS20560-720 


Towing speed 


Power requirements 


Power cable length 
Holst motor capacities 
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Part 
Nomenclature No, Nomenclature 
Brake hanger 9021020 Holder 
Bolt AN6-17A Bolt 
Washer AN7-364 Bolt 
Nut ANB-20A Bolt 
Brake LD153-0010-0013 Washer 
Bolt LD153-0010-0015 Washer 
Washer (8 sup- LD153-0010-0017 Washer 
plicd; use as MS20500-624 Nut 
required) MS20500-720 Nut 
Nut MS20500-820 Nut 
Shoe ai 9021019 Housing 
Pin 
22 HASB-8 Bearing 

Plate LD153-0010-0018 Washer 

MS20392- 7643 Pin 
Plunger MS24665-283 Cotter pin 
Spring 
Washer 23 CR-28 Cam follower 
Nut MS20364 Nut 

LD153-0010-0023 Washer 
Actuator 
Pin 24 LD154-0010-0032 Washer 
Handle 25 9021018 Plate 
Short hanger 26 NAS1228C5L Bolt 
Bolt LY153-0010~-0017 Washer 
Washer 
Nut 27 $021019 Washer 


26 inches 
122,50 inches 
124 inches 
4,700 pounds 


2-1/2 mph maximum 


440 vac, 3-phase, 
00 eps 


75 feet 


1.5 and 0.5 
horsepower 
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Figure 238-1. Engine Vertical Installer (Sheei 3 of 3) 
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Hoist lifting capacity 


Hoist cable length 
Hoist speed, slow 
Hoist speed, fast 


Remote-station 
operating power 


Ground clearance 
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3,000 pounds per 
hoj st 


19 feet 
2.5 to 6,5 it/min 
8.5 to 18.5 ft/rain 


115 vac, single phase, 
60 cps 


7 inches (support ring 
in normal posttion) 
2 inches (support ring 
in lowered position) 
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Figure 23-2. Leading Particulars for Engine Vertical Installer 
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23-3, ENGINE VERTICAL INSTALLER Part No. Nomenclature 
ACCESSORIES, Sa Sa ae aa a aE 
MS9245-66 Pin 
23-4, Engine vertical Installer accessories MS20364-820€ Nut 
(figure 23-3) are used for special functions and MS20302-9C43 Pin 
stored in installer compartments when not in RD19i-2001-2210 Cable 
usa, 28-2-G Sleeve 
a a ha iy 9021044 Support ring brake handle 
Part No. Nomenclature 9022099 Engine tiedown harness 
— areca aiid 9021047 Tiedown strap 
9041698 Cable termination 9021048 Tiedown strap 
(a) assembly 9022007 Girth strap 
9021698-11 Cable termination 9621051 Long tie rod 
assembly 9021050 Tie rod 
$020648 (a) Housing HRY-JOAFN Rod end 
9020648-3 Housing HRY L- 10AFN Rod end 
9020649 Wedge AN316-12V Nut 
9920946 Ramp AN316-12R Nut 
9020086 Retainer RD1€1-2002-1112 Cable 
9020996 Bolt RD191-4001-0008 Lug 
9920997 Bolt NAS1340A5C19D Pin 
9020998 Block 28-1C Sleeve 
9025128 Collar 9021053 Short tie rod 
AN10-11 Bolt 9021049 Tie rod 
BUC3IC108 Ball-lock pin HRY~10AFN Rod end 
NAS1160-5-10 Screw HRYL-10AFN Rod end 
NAS5$8-43 Bolt AN316-12V Nut 
MS20002-C10 Washer AN316-12R Nut 
MS20010- 10 Solt RD191- 2002-1112 Cable 
RD191-2002-- 1212 Cable RD191-4601-0008 Lug 
28-1-C Sleeve NASIS40A5C19D Pin 
9021000-11 ¥uel-side center and 28-1+C Sleeve 
outhoard engine brackat 9022158 Oxidizer-aide pin 
334-7-7 Bolt 9022159 Fitel-side bracket 
LD153-0011-0019 Washer BLV-8-CL-18 Pin 
9022273 Oxidizer-side center RD191-2001-2210 Cable 
engine bracket 28-2-G Sleeve 


9021001 


334-8-16 
0021002 


334-614 
324-8-45 
LD153-0010-0013 
LD153-0010-0917 
9021003 
9021031 
9021034 
9021633 
9021034 
BLDS-6-12 
1,29153-0011-0022 
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Oxidizer-side center 
engine bracket 

Bolt 
Oxidizer-side outboard 
engine bracket 

Bolt 

Rolt 

Washer 

Washer 
Outboard engine pier 
Spanner wrench 

Arm 

Handle 

Knob 

Pin 

Washer 
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9022160 
18-9021606-~3 
19-9021036-5 
19-9021036-7 
19-902 1036-9 
19-902 1036-14 
MS20392-9C63 
MS24665-359 
LD153-0010-0021 
9025858 
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Fuel-side keeper 
Protective cover 
Fouch 

Cover repair kit 
Instruction manual 
Strap 

Pin 

Pin 

Washer 

Support 


(a) On installers {ucorporating MD2 change 


Figure 23-4, 
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23-5. CONFIGURATION CHANGES--MANUAI. 
EFFECTIVILY. 


23-6. Modifications incorporated in this aection 
that enange the vonfiguration of the engine verti- 
ca) unetaller are listed in figure 23-4. 


ae es te ae atte Le SE a te ATE 


Approved Incorporated in 
ECP No. MD No. _Manual Dated 
32-209 1 21 May 1965 
32-454 2 19 October 1965 
J2-464 3 3 May 1966 
Jis-487 4 3 May 1966 
32-673 5 17 November 1969 
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Figure 23-4, Configuration Changes--Manual 
Effectivity 


23-7. HANDLING ENGINE VERTICAL 
INSTALLER, 


23-8. The engine vertical installer can be 
towed from any of the fcur sides by attaching 
the tow bar, swiveling the four casters inte a 
trail position, and locking the two rear casters 
(opposite side on which the tow bar is attashed) 
using swivel locks, Casters adjacent to the 
tow bar must be free-swiveling. When locking 
or unlocking caster swivel locks, use cester 
spanner wrench to relieve locking mechanism 
side loads. Maximum towing speed is 2-1/2 
mph, Extreme care must be used whe. the 
instaJler is moved with the ring in the lowered 
position, A safety chain must be used botween 
installer and towing vehicle. The instiller can 
be lifted by attaching a sling (5,000-pcund mini- 
mum capacity) to lifting rings provider! on each 
corner of the installer. There are no provisions 
for using a forklift to handle the installer, The 
remote-control station cable forms a {oop as it 
enters the station end fitting. This loxp must 
not be used as a handle. 


CAUTION 


Handling the installer with a forklift 
can damage the installer electrical 
system. 


e@ Handling the remote-control station 
by holding the cable loop can caus) 
wire breakage within the station o1 4 
fitting. 


Section XXII1 
Paragraphs 23-5 to 23-13 


INSTALLER, 


23-10, Maintenance tasks required on the en- 
gine vertical installer are listed tn figure 23-5, 
which also indicates when the tasks must be per- 
formed and where data support for the tasks can 
be found. See figures 23-1 and 23-3 for paris 
replacement identification. Maintenance tasks 
include function testing; proof testing; adjusting 
hoist, brake’, easter brakes, and tilt alarm 
system; lubrivating; painting; and preparation 
for storage. 

23-11. FABRICATING GROUND CABLE. 
29-12. Fabricate a ground cable before initial 
use: store in installer for future use. 


a. Use Super-Service welding cable No, 4 
AWG (General Cable Corp), or equivalent. if 
installer is to be self-winched, ground cable 
must be of sufficient length (approximately 
7y feet), 


b. Attach clamp 31224 (Thomas and Betis 
Co), or equivalent, at each end of ground cable. 


c. Make sure resistance cf ground cable ta 
less than one ohin, 


d. Identify as engine vertical installer 
ground cable, and store in installer storage 
compartment, 


23-13, FUNCTION- TESTING ENGINE VER- 
TICAL INSTALLER. 


CAU TION 


Care must be used when removing the 
remote-control station and cable from 
the compartment, to , vevent piacing 

’ a strain on the cable where it enters 
the remote-contro] station. Excessive 
strain can cause damage to electrical 
wires at the entry point. 


a. Carefully remove cernote-contro] station 
from installer storage compartment, and remove 
any kinks that occur. Do not pull cable [rom 
storage compartment by pulling on remote- 
control station, and do not use cable loop at 
remote-control statior as a handle. Place 
remote-control station at a gafe working dia- 
tance from installer, 
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Prior to Use 


Reference/Remarks 


AT yt EN Fy 


Requirements 


ret ner a. ars a 


Inspect installer for completeness. See figures 23-1 and 23-3, 


~ 


Adjust brakes. Refer to paragrd pi 
23-19, 


Inspact caster brakes for positive 
locking action. 


Repair covers. Refer to paragraph 
23-36, 


Inspect protective cover for missing 
or damaged grommiets and torn 
surfaces, 


Lubricate lockpins. Refer to 
R-3825-5, Volume I. 


Inspect draw bar and accessory 
equipment lockpins for restricted 
movement. 


Paint exposed surfaces. Refer to 
paragraph 23-22, 


Inspect painted surfaces for nicks, 
scraiches, and exposed surfaces. 


Inspect hoist cables for frayed or 
broken strands, 


Replace holst cables. Refer to 
paragraph 23-35, 


Replace damaged caster, Seca 
figure 23-1, 


Inspect caster wheels for flat spot 
and nicks. 


Inspect caster swivel lock for: 
Locking action Replace swivel lock. 
Lubricate swivel locks with :ubricating 


oil (Federal Specification VV~1.-900}, 
or equivalent. 


Restricted movement 


Inspect caster for damaged steering “x (|X Repiace steering socket. Sea 


sockets, figure 23-1, 

Inspect support ring groove and cam x Clean support ring. Refer to Cleaning 

followers for dirt and foreign matter. in R-3826-5, Volume 1, 

Inspect support ring hangers for X yk Replace damaged or misaing pro- 

damaged or missing protectlye pads, tective pads, Refer to paragrapt. 
23-92. 

Inspect controller box for corrosion, x Every 120 days. Heler to paragreph 
23-41, 

Lubricate hoist cablea. x Every 30 days. Refer to paragraph 
23-21, 


Figura 23-5, Maintenance Requirementa for 7. ngine Vertical Installer (Sheet 1 of 2) 


23-8 Change No. 15 - 25 June 1971 


R-3825-5 Section XXII 
Volume II 


——— A nt 


Es 


i+} ] 
2) 
s =) 
S16 
Ee S\3 
e\S\E\8 
=| 
Requirements © | a Kz = Reference/ Remarks 
ie ace ‘ wi A Fal Baie tbo vein reser enoneoae eR ene eeeeeee 
Inspect gear end and motor end | x Every 30 days. Fill to proper level, 
cavities of hoists for proper oil Refer wo paragraph 23-21, 
level, 
Change oil in gear end and motor X Fvery G months, Refer to paragraph 
end cavities of hoists. | 23-21, 
Grease hoist bearings. K Every 30 days. Refer to paragraph 
| 23-21, 
Clean installer. x! xX | Handwipe surfaces. Refer to Cleaning [ 
| | | in R-3825-5, Volume I. 
Function-test installer, X | Refer to paragraph 23-13. 
Proof-test installer. x | Every 6 months and whenever hoist 
or cables are replaced. Refer to 
| | paragraph 23-14, 
Prepare installer for storage. cf eal | Refer to paragraph 23-24, 


Ne 


Figure 22-5, Maintenance Requirements for Engine Vertical Installer (Sheet 2 of 2) 


b. Make sure switches on remote-control d. Make sure electrical power cable is 
station and facility electrical supply source are wired so that engine vertical installer frame 
in off position, has same ground potential as facility (figure 
23-6), 
ec, Connect vertical installer ground cable 
(paragraph 23-11) between installer frame and e. Install electrical plug into installer recep- 
facility ground, Make sure paint does not in- tacle Qh H42634822 (Crouse- Hinds) and twist 


sulate connéctions. receptacle clockwise; push plug in, to coniplete 


electrical connection. Connect installer toa 
facility electrical power source capable of sup- 
plying 440 vac and protected to 35 amps. 


WARNING 


An improperly wired power cable can 


cause an elecirical potential between f, Turn facility electrical power on. MAIN 


the vertical installer frame and ground, POWER ON light on remote-control station 
resulting in death to personnel if con- comes on, 


tact ig made between the vertical 


installer and ground when the ground gy. Move remote-control HOIST selector 
cable is not connected, switch to DUAL. 
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WARNING 


Protective gloves must be worn when 
handling the cable to prevent injury 
to hands, 


CAU TION 


Make sure that the cables are reeling 
out; ff not, hoist rotation muy be 
reversed, 


NOTE 


The hoist wil operate at slow speed 
when the remote-contro} et ton 
buttons are partially depressed and 
at fast speed when fully depressed, 


h. Pactlaily depress HOIST #2 ENGINE 
DOWN button. Hoth hoists must real out cable. 


NOTE 


Cables must lle smoothly in the 
grooves of the holsting drum and 
must not be dragged along the sur- 
faces of the working area durtug 
winehing operations, 


4. Perform steps } through m tf hoists do not 
reel out cable. Proceed to atep n if hoist opera- 
tion is satisfactory. 


Tarn facility electrical power off. MAIN 
POWRR OW light on remote-vontroi station 
must go aff, 


k. Remove cover from installer controller 
Wax. 


NOTE 


Two extreme upper boltholes of the 
controller box cover are threaded, 
enabling the Hfling eyes to be installed, 


l, Reyerse any 2 of the 3 main power leads 
L1, L2, and £3 on term‘nal strip. (cee elec- 
trical schematic, figure 23-6. } 


m, Tuen facility electrical power on. MAIN 
POWER CN light ou remote-control station must 
come on, Repeat step h. 


Section XXM 
Paragraphs 22-14 to 23-15 


n. Depress HOIST #2 ENGINE UP battan. 
Both hoists must reel in cables, 


o. Move HOIST selector switch to INDV, 


p. Depress HOIST #1 ENGINE DOWN button, 
HOIST NO. 1 must reel out cable, 


q. Depsess HOUT #1 ENGINE UP bulron. 
HOIST NO. 1 nittial reel in cable, 


r. Repeat steps p and q for HOIST NO, 2, 
using applicable HOIST #2 buttons. 


s, Connect 2 lifting slings (3,006-pound 
capacity each) between 2 tiedawn rings on in- 
staller HOIST’ NO, 1 side and an overhead 
hoist. 


t. Slowly raise side of installer. Alarm 
must sound when installer is rafeed 6 <1 inches. 


u. Repeat steps s and t on each side of in- 
staller until all 4 sides have been tested, Refer 
to paragraph 23-20 ta adjust alarm, 


vy. Remove lest equipment and secure 
installer, 


23-14, PROOF-TESTING ENGINE VERTICAL 
INSTALLER. 


23-15, Proof-testing the engine vertical in- 
staller consists of lifting and suspending the 
vertical installer and engine sling proof-test 
weight. Proof-test installer as follows: 


a. Locate vertical installer jn area in which 
pronf-test anchors have been installed. (Refer 
to paragraph 23-16 for installation of proc. -test 
anchors. } 


‘%. Instal) support ring in lowered position. 
(Refer to paragraph 23-29 and 23-31.) 


c, Paryform function test, (Refer to para- 
graph 23-13.) 


d. Using turnouckles provided with proof-test 
weight, secure installer to proof-test anchors. 
Where proof-test anchors are not available, in- 
staller may be ted down to from 3,250 to 3,760 
pounds of counterweights placed on the ground 
with masses spaced at approximately 90-degrer 
intervals and equidistant from the center of in- 
staller. Covnlerweights must not be placed on 
top of installer unless blocks or Jacke are used 
to relieve casier overloads, 
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Section XXulI 
Paragraph 23- 16 


CAUTION 


When the proct-test weight and 
counterweignts are plaved on the 
ingtaller, overloading and subse- 
quent failure of the caster assembly 
can occur, 


ea. Place proof-teat weight on installer. 


f, Remove hoist assembly from proal-test 
weight and attach to overhead structure or hoist. 


¢. Move HOIST selector switch to DUAL, 
and depress HOIST #2 ENGINE DOWN buttun on 
ramote-control siation, Reel out cables, ag 
necessary. 


h. ztoute cables through hoist assemb,, 
pulleys and attach to proof-t st weight, ‘See 
TEST NO. 1 on proof-test we zht instruction 
plate.) 


i. Repeat step g, and aline proof-test weight 
hoist assombly 9926679 diractly above inrtaller 
hoisis, 38 43 feet. above installer. 


j. Make sure that cables lie smoothly in 
grooves of huist drum and pully sheaves and 
that a mtnimun: of 1-1/2 cable wraps remain 
on drum. 


WARNING 


The hoisted proof-test weight causeo 
extreme strain on the silng. Accel~ 
erating or jerking the proof-test 
weight during lifting, lowering, or 
while suspended can cause undue 
strain and possible failure of the 
sling, resulting in serious injury 

to personnel and damage to 
equipment, 


k. Depress HOIST #2 ENGINE UP button. 
Raise proof-test weight approximately 1 +1/2 
inch and suspend for 5 minutes. Praof-test 
weight must not be tilted. Operate hoists 
jndividuaily to correct tilt of proof-test weight, 


1, Using rericte-control station, raise and 
lower proof-test’. .ight in increments of 1/4 
inch. ‘est hoist braxes with proof-test weight 
suspended by moving remote-control station 
HOIST selecior switch to OFF. Slippage is not 
allowable, and the brakes must be fail-safe 
with the power off. Adjust brakes if malfunction 
occurs (paragraph 23.18), 


23-12 Change No, 14 - 12 Novembex 1970 


m. Move remote-control station HOIST 
selector awitch to DUAL to restore power to 
remote-control station. 


n. Depress HOIST #2 ENGINE DOWN button 
and lower proof-test weight onto installer, 


Oo, Inspect holats, installer, and remaining 
parts for atructural deformation. 


p. Record proof test, A proof-load identifi- 
cation plate (figure 23-1) may be used to record 
date and verification of proof test. 


q. Remove proof-test weight and secure 
installer, 


23-16. INSTALLING PROOF- TEST ANCHORS. 
Proof-test anchors, supped with the vertical 
installer and engine sling proof-test weight, 
are installed permanently in the facility con~ 
crete floor as follows: 


a. Lay out a rectungular pattern 89 +) by 
123 41 inches within an area that has sufficient 
working space for test equipment and handling 
equipment to perform the test, 


NOTE 


Concrete anchors must be installed in 
2,500 pounds (minimum) of conerete, 


e The corners of the rectangular pattern 
will be directly below the diaw bar 
attach point at each corner of the 
installer, 


b. Drilla 1-3/8 inch diameter hole in con- 
crete 2-13/16 Inches deep at each corner of 
rectangular pattern, 


ce. Install a threaded cone, 2 plain cones, 
and a lead sleeve. 


d. Using a setting tocl or pipe of same 
diameter as anchor, tap anchor into bole untill 
threaded cone is at bottom of concrete hole. 


e. Install turnbe.kle assembly anchor bolt 
into anchor; tighten until anchor is flush with 
surface, 


NOTE 
The anchor bolt may be removed, 


if desired, and reinstalled on turn- 
tGuckle assemblies. 
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23-17%, ADJUSTING HOIST ELECTRIC BRAKE, 


Adjusting the electric brake consists of setting 
the air gap. See figure 23~7 and proceed as 
follows: 


a. Make sure electrical power is otf. Re- 
move electric brake hood. 


b. Measure air gap. Gap must not exceed 
maximum indicated on nameplate, 


c. To reduce air gap, remove upper hinge 
pin, turn spring bolt counterclockwise, insert 
hinge pin, and check gap, Adjust air gap mid- 
way between zero and maximum gap indicated 
on nameplate. Repeat until proper air gap is 
obtained, 


d. Secure electrical holst. 


23-18, ADJUSTING HOIST LOAD BitaAKE, 
Adjusting the brake consists of an external 
adjastment and checking brake operation under 
full load. See figure 23-7 and proceed as 
follows: 
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Paragraphs 23-17 to 23-19 


#, Remove load from hoist cable. 


b. Loosen locknut and slowly tighten hoist 
load brake adlusting screw until moderate 
resistance is telt. Back out adjusting screw a 
hali-tura and tighten locknut. 


ce. Removing air vent plug located on gear 
end frame near brake adjustment serew, 
Ohserve movement of compound planetary gears 
when full load is lifted, Movement should he 
3/8 1/16 inch. Refer to paragraph 23-14 to 
test Lrake with load, 


23-19, ADJUSTING CASTER BRAKE. Adjusting 
caster brakes consists of positioning the brakes 
to apply the required force to the caster wheels 
without overloading the brake levers, ‘To adjust 
caster brakes, proceed as follows; 


a, Loosen bolt that attaches brake to mount- 
ing: bracket, 
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Engine Vertical Installer Holst Brake Adjustment 
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b, Actuate brake lever until nearly over 
center and hold, Position brake in serrations 
allowing brake shoe tu touch wheel. Release 
brake lever. 


u. Move brake one serration away fiom 


caster wheel and torque bolts. Refer tu ‘orque 
Values for Nuts, Bolts, and Screws in X-3825-5, 


Volume I, 


23-20, ADJUSTING TIL'T ALARM SYSTEM, 
Adjusting the tilt alarm system consists of 
repositioning the mercury switch in the con- 
troller box, See electrical scheniatic in 
figure 25-6 and proceed as follows. 


a. Hemove cover from installer controller 
box, 


NOTE 


Two extreine upper boltholes of the 
controller box cover are threaded, 
enabling installation of lifting eyes 
stowed in the installer, 


b. Connect 2 lifting slinus (3,000-pound 
capacity each) belweeun tiedown rings on sioe 
of instatler on which alarm ia to be adjusted, 


WARNING 


The controller box will be energized 
with high-voltage electrical power, 
Adjusting switches with electrical 
power on can cause injury or death 
to personnel, 


c. Connect installer to facility electrical 
power source capable of supplying 440 vac 
protected to 35 amps, Turn facilily power on, 

CAUTION 
The side of the installer nust not 
be raised more than 10 inches since 
damage to equipment can result, 


d. slowly raise side of installe: until alarm 
sounds, measure height, anc lower installer. 
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e. Turn facility electrical power off. 


f, Incontroller box loosen mounting screw 
and adjust mercury switch that corresponde to 
side that was raised, 


NOTE 


Four mercury switches, two on cach 
bracket, correspond to the four respec-~ 
tive sides of the installer. Rotating 

the mercury switch clockwise raises 
the limit. 


g@, Tarn facility power on and slowly raise 
side of installer. The alarm must sound when 
the side is caised 6 41 inches. Repeat steps a 
through g untll alarm performs satisfactorily. 


h. Secure ins‘aller and test equipment. 


23-21, LUBRICATING ENGINE VERTICAL 
INSTALLER, Lubrication of the installer 
consists of greasing and oiling hoists (casters 
are permanently lubricated). (See figure 23-8,) 
To lubricate hoists, proceed as follows: 


a. Fill gear end with lubricating oil 
(MIJ.-L-6086, Grade %) until: ofl level reaches 
top of oil gage, Leave oil gage open 5 minutes 
after filling. Make sure oi] Is at correct level, 


b. Jubricate (Method X, R-3825-5, Volume I) 
fittings with pear grease (MIL-G-28827). 


ce. Heel out and tubsicate holat cables with 
corrasion preventative RBO210~-016 
(Rocketdyne), or equivalent, 


d. Fill motor-end reduction gear cavity of 
hoists with lsbricating oll (MIL-L-6086, Grade 
L) to level of oll-level plug. Remove reduction 
gear cavity vent fitting to fill reduction gear 
cavity, 
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23-22, PAINTING ENGINE VERTICAL 
INSTALLER, 


WARNING 


The following specifies primer 
(MIL-P- 8585), which is flam- 
mable and must not be usec near 
heat, Sparks, or open flame, It is 
texic. Inhalation of ite vapors or 
prolonged contact with the primer 
can cause serious bodily hari. 

In case of prolonged exposure, 
irainediately obtain fresh air and 
wash skin with soap and water. 


23-23, Painting the engine vertical installer 
consists of touching up exposed or scratched 
surfaces and stenciling obliterated markings, 
(Omit paint on support ring cross beams, ) 
Paint requirements are as follows: 


a. Base coat: wince chromate primer 
(MIT.- P-8585), 


bh. Finish coat: orenge-yellow enamel 
(Federal Specification TT-E-489), color 13538 
(Federal Standard 595), 
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Figure 23-8, Mngine Vertical InslaNer Hoist Gubrication 


c. Brackets and pier: red enamel 
(MIL.-E-7729, ‘Type 1), color 31136 (F: deral 
Standard 595), 


d, Stenci] markings on engine vertical in- 


staller surfaces and accessories: black Jacquer 


{Federal Specification TT-L-32), color 27038 
(Federal Standard 595). Stencil markings on 
protective cover: orange-yellow lacquer 
(Federal Specification TT-L-32), color 23538 
(Federal Standard 595). 


23-24, STORING ENGINE VERTICAL 
INSTALLER. 


a. Lubricate vertical installer (paragraph 
23-21), 


b. Hand-wipe exterior surfaces. Refer to 
Qf Cleaning in R-3825-5, Volume I, 
c. Detach and stow tow bar on installer. 


d. Install instailer protective cover. 


INSTAL} 


23-25, MAINTE NANCE OF ENGIN VERTICAL 
“ER COMPONENTS. 


23-26. Maintenance of components consists of 
removing, installing, and replacing installer 
components, No special instructions are re- 
quired to remove or install components except 
those listed in the following paragraphs. Refer 
to torque yalues in section I for applicable 
values when installing a component, Funetion- 
test installer (paragraph 23-13) when replacing 
hoist system. 


23-27, REMOVING SUPPORT RING, 


a, Attach sling to an overhead holst and to 
support ring. 


NOTE 
The support ring weighs 1,000 pounds, 


b. Lift the ring enough to ensure support of 
ring weight while removing support ring holders. 
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ec, Remove bolts and holders from hanger 
(tigure 23-1), 


d, Unscrew brake handle and remove bolts 
that attach brake to hanger, 


ée, Raise support ring from installer, 


23-28. REPAIRING SUPPORT RING. Repair 
of the support ring consists of cementing the 
protective rubher pad to the ring with adhesive 
EC1300L (Minnesota Mining and Mfg), or 
equivalent. 
23-20, INSTALLING SUPPORT RING. 

a. Altach sling to awn overhead hoist and to 
the support ring. 


WARNING 


Do not place fingers between support 
ring and frames, since serious injury 
ean result. 


b, Lower support ring into frame until 
Hroove is alined with holder slots in hanpers. 


c, Install support ring holders. ‘rorque nuts 
MS20500 to 170-230 in-lb and nuts MS20500-624 
to 70-90 in-Ib. 


d, Move support ring horizontally until con 
tact is made with the 2 radial bearings in holders, 
install thied support ring holder with attaching 
hardware. 


c,. If radial bearing on third support ring 
holder contacts support ring before holder con- 
tacts frame or hanger channel, remove third 
halder, Disassemble holder, remove one large 
washer, reassemble, and reinstall holder, 
‘Lorque center bolt to 15-20 in-lb above drag 
torque, 


f, Torque holder nuts MS20500-820 to 170- 
230 in-lb and nuts MS20$00-624 to 70-90 in-]b. 


g. Install support ring brake in brake hanger 
with brake pad in groove of support ring. Secure 
brake with attaching, hardware, Torque bolts to 
400-530 in-lb. 
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23-30. REMOVING AND INSTALLING SUPPORT 
RING HOLDER, 


a. Attach sling to an overhead hoist and to 
suppert ring. 


NOTE 
The support ring weighs 1,000 pounds. 


bd. Lift the ring enough to ensure support of 
ring weight while removing support ring holders, 


¢. Remove bolts and holders from hanger 
(figure 23-1). 


WARNING 


Ido not place fingers between support 
ring and frames, since Serious injury 
can result, 


d, Lower support ring inte frame until 
groove is alined with holder slots in hangers, 


e. Install support ring holders, Torque nuts 
MS20500 to 170-230 in-thb and nuts MS20500- 624 
to 70-90 in-Ib, 


{f, Move support ring hovizontally until con- 
tact is made with the 2 radial bearings in holders, 
install thirst support ring holder with attaching 
hardware, 


g. Uf racial bearing on third support ring 
holder contacts support ring before holder con- 
tacts frame or hanger channel, remove third 
holder. Disassomble holder, remove one larye 
washer, coassemble, and install holder, ‘Torque 
center bolt to 15-20 in-lb above drag torque. 


h. Torque holder nuts MS$20500-820 to 170- 
230 in-lb and nuts MS20500-624 to 70-90 in-lb. 


23-31, REMOVING AND INSTALLING SUPPORT 
RING HANGERS. To remove support ring 
hangers, refer to paragraph 23-27, Remove 
attaching hardware and hangers (figure 23-1), 

To install Support ring hangers, install hangers 
and attaching hardware, Torque hanger nuts to 
250-350 in-lb, When installing long hangers, 
attach tie rods. Install support ring. (Refer 

to paragraph 23-29, ) 
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23-32. REPAIRING SUPPORT RING HANGERS, 


Repairing the hangers consists of bonding pro- 
tective pads (rubber extrusion AMS3303C) to 
hangers with an adhesive. Prepare adhesive 
by mixing 4.5 parts (by weight) of catalyst 
A-4000 (Dow Corning Corp), or equivalent, 
with 100 parts (by weight) of adhesive A-4000 
(Dow Corning Corp), or equivalent, Bond pads 
as follows: 


WARNING 


The following specifies A-4000, 
which is flammable and must not 

be used near heat, Sparks, or 

open flame, Its catalvet may irritate 
the skin. In case of contact, wash 
with soap and water. 


e The following procedure specifies 
methyl~-ethyl-ketone, which is 
Mammable and muat not be used 
near heat, sparks, or open flame, 
It is a toxic solvent. Inhalation of 
its vapors or prolonged contact 
with the Hquid can cause serjous 
injury, 


a, Prepare metal and rubber surfaces by re- 
moving foreign matter with emery cloth and 
cleaning with methyl-ethyl-ketone (Federal 
Specification TT-M-261), or equivalent. Allow 
to dry. 
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WARNING 


The following specifies primer 
A-4014 or A-4004, which is 
flammable and must not be used 
near heat, sparks, or open 
flame. It is toxic. Inhalation of 
ite vapors or prolonged contact 
with the primer can cause serious 
bodily harm, In case of pro- 
longed exposure, immediately 
obtain fresh air and wash skin 
with soap and water, 


b. Apply primer A-4014 or A-4094 (Dow 
Corning Corp), or equivalent, to hanger and 
allow to dry for 30 minutes. 


c, Apply uniform film of prepared adhesive, 
0.010 to 0,015 inch thick, to pad and hanger. 
Dry for 30 minutes or until tacky. 


WARNING 


The following procedure specifies 
toluene, which is flammable and 
must not be used near heat, sparks, 
or open flame. It is a toxic solvent. 
Inhalation of its vapors or prolonged 
contact with the liquid can cause 
serious injury or death, 


d. Press pad onto hanger for a few seconds, 
Remove excessive adhesive with toluene (Federal 
Specification TT-T-548), 


e. Allow to cure a minimum of 24 hours at 
room temperature, (Maximum strength is 
obtained when hangers cure for 4 days.) Apply 
a uniform pressure (tape is a satisfactory 
means) to area being bonded until adhesive 
is cured, 


23-33. REMOVING AND INSTALLING SUPPORT 
RING BRAKE, 


a, To remove support ring brake, remove 
support ring. (Refer to paragraph 23-27, ) 


b. Retaove bolts, nuts, and washers that 
attach brake hanger to frame, Rernove brake 
hanger (figure 23-1). 


c. To install support ring brake, install 
short or long hanger, as required, and holt, 
nuts, and washers. Torque nuts to 250-330 
in-lb. 

d. Install support ring and brake, (Refer 
to paragraph 23-29.) 


23-34. REPAIRING SUPPORT RING BRAKE. 
Repairing the brake consists of replacing parts 
and cementing the brake pad to the brake shoe. 
No special instructions are necessary to replace 
parts. See figure 23-1 for parts identification. 
Cement brake shoe (rubber pad Ai#S3215) to 

the brake with adhesive 590M (Coast Pro-Seal} 
as Sollows: 


WARNING 


The following procedure specifies 
methyl-ethyl-ketone, which is flam- 
mable and must not be used near heat. 
sparks, or open flame, It is a toxic 
solvent. Inhalation of its vapors or 
prolonged contact with the liquid can 
cause serious injury or death. 


a. Prepare pad and shoe hy removing foreign 
matler with emery cloth and cleaning with a clean 
cloth moistened with methyl-ethy)-ketone 
(Federal Specification TT-M-261), or equivalent. 


b. Brush thin, even coat on shoe and pad sur- 
faces, Dry cement about 30 minutes until it 
hecomes tacky. 


ec. Press pad onto shoe, and roll from center 
to edges with 2-inch-diameter rubber roller to 
affect firm contact and remove all air bubbles, 
Remove excess cement with cloth moistencd 
with methyl-ethyl-ketone, or equivalent, 

d. Allow to dry, Do not strain cemented 
joint for 48 hours, 
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23-35, 
CABLE, 


REMOVING AND INSTALLING HOIST 


a. Reel out cable to be removed to full length 
of 73 feet, 


b, Remove cable swedged fitting from key- 
hole slot in drum. 


c. Install replacement cable swedged fitting 
into keyhole slot in drum. Make sure that cable 
engages slot. 


d, Lubricate cable. 
23-21.) 


(Refer to paragraph 


®. Reelin, making sure that cable lies 
smoothly in grooves of drum, 


23-36, REPAIRING PROTECTIVE COVER 

A repair kit and instructions for repairing the 
protective cover are included in the installer 
acvessories and are stowed in the installer. 


23-37. LUBRICATING BALL~LOCK PINS. 
Lubricating ball-lock pins consists of removing 
existing lubricant, cleaning, and lubricating, 
as follows: 


WARNING 


The following procedure specifies 
Stoddard solvent, which {3 flammable 
and must not be used near heat, 
sparks, or open flame. Inhalation 
of its vapors or prolonged contact 
with the liquid can cause serious 
injury. 


Immerse shank of ball-lock pin in clean 
Stoddard solvent (Federal Specification 
P-D-680), and actuate ball-lock pin release 
until existing lubricant is flushed out. 


b. While actuating ball-lock pin release, 
allow cleaning agent to drain from lockpin. 
i Blow lockpin dry and immediately apply 
lubricant (step c). 
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c. Force gear grease (MIL-G-23827) into 
vall-lock pin at shank end and around ball-locks 
while actuating ball-lock pin release. 


d. Wipe grease from exterior surfaces of 
ball-lock pin. 
23-38. REMOVING AND INSTALLING ELEC-. 
TRICAL C CONTROLLER BOX COVER 


23-39, To remove cover, remove two extreme 
upper bolts, install lifting eyes into cover, and 
remove remaining bolts. To install cover, per- 
form the following procedure ina clean, dry 
area lo prevent trapping of excessive moisture 
in controller box: 


a. Inspect unpainted nating surfaces of con- 
troller box and cover for a protective coat of 
grease, If there 1$ no evidence of grease, apply 
a light coat of lubricant KEL-F 90 (Minnesota 
Mining and Mfg), 


b. Place cover inte position on controller 
box and partially install belts. 


ec. Using a 1/4-inch hose, apply a low- 
pressure (10 psig maximum) purge of gaseous 
nitrogen (MIL- P- 27401} in gap between cover 
and controller box for 15 minutes. Move purge 
hose around perimetur of cover and controller 
box while applying purge. 


d. Remove purge, Torque bolts (refer to 
R-3825-5, Volume }). 


WARNING 


The following procedure specifies 
trichloroethylene, which is a toxic 
solvent. Inhalation of its vapors or 
prolonged contact with the liquid can 
cause seriqus injury or death, 


e. Using trichloroethylene (MIL-T-27602), 
clean a one-inch-wide area on each side of cover 
mating surface seam, completely around cover, 
Do not remove paint from surface, 
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WARNING 


The following specifies black 
sealant RTV-103, which is flam- 
mable and must not be used near 
heat, sparks, or open flame. It 
ig toxic. Inhalation of its vapors 
or prolonged contact with the 
sealant can cause serious bodily 
harm, In case of prolonged ex- 
posure, iramediately obtain fresh 
alr and wash skin with soap and 
water. 


f. Apply a 1/8-Inch-di¢meter bead of black 
sealant RTV-103 (General Electric), or equiva- 
lent, on cover mating surface seam, Spread 
bead out so chat It is 1,/4 inch on each side of 
seam and approximately 1/32 inch thick, 


23-10, REMOVING AND INSTALLING ELEC- 
TRICAL CONTROLL. ER R BOK CRLECTRICAL 


COMPONENTS, 


23-41. No special procedures are required for 
removing and installing electrical components, 
e,.cept the following: 


a. Remove controller box cover (paragraph 
23-38). 


WARNING 


The following procedure specifies 
varnish, which is a toxie solvent. 
Inhalation of ils vapors or prolonged 
contact with the Hquid can cause 
serious injury or death, 


h, Varnish electrical components witha 
coat of moisture- and Cungué-resistant varnish 
(MI1.-V-173) after installation. Do not allow 
varnish to contact surfaces that affect electrical 
continuity or operation. Wear eye pratection 
when applying varnish. 


c. Install controller box coyer (paragraph 
23-38), 


d. Function-test installer (paragraph 23-19). 
23 ~ $2. INSPECTING AND REPAIRING ELEC- 


Te earn args a en a aceon: 


23-43, jampaetingeand: and inne the electrical 
controller box contists of inspecting box and 
cover for corrosion and applying corrosion 
preventative materiala, This procedure must 
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be performed ina clean. dry area to prevent 
trapping of excessive moisture and contamina- 
tion in the controller box, 


a. Remove cover from electrical controller 
box (paragraph 23-38), 


b. Inspect electrical components, painted 
surfaces, and unpainted mating surfaces of box 
and cover for corrosion. Omit steps c and d, 
if no corrosion exists. 


e, Remove corrosion from electrical compo- 
nents, painted surfaces, and unpainted mating 
surfaces, Use 400-grit sandpaper to remove 
corrosion from unpainted mating surfaces. 
Clean components and surfaces (refer to 
R-3825-5, Volume J). 


WARNING 


The following specifies primer 
(MIL- P-6565), which is flam- 
mable and must not be used near 
heat, sparks, or open flame, It 
18 toxic. Inhalation of its vapors 
or prolonged contact with the 
primer can cause serious bodily 
harm, Incase of prolonged ex- 
posure, immediately obtain fresh 
alr and wash skin with soap and 
water. 


ad, Apply a coat of zinc chromate primer 
(M1L.~P-8585) to exposed painted surfaces where 
corrosion was removed, 


WARNING 


The following procedure specifies 
varnish, which Is a toxic solvent, 
Inhalation of its vapors or prolonged 
contact with the liquid can cause 
serious injury or death. 


e. Inspect electrical components for a pro- 
tective coat of varnish, If exposed surfaces 
exist or corrosion was removed, apply @ coat 
of moisture- and fungus-resistant varnish 
(MIL-V-173) to electrical Gornponents, Do not 
allow varnish to contact surfaces that affect 
electrical continuity or operation. Wear eye 
protection when applying varnish, 


f. Install electrical controller box cover 
(paragraph 23-38), 


g. Function-test installer (paragraph 23-13) 
if varnish was applied to electrical components, 
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SECTION XXIV 


TURBOPUMP MAINTENANCE STANDS 


WARNING 


FUEL TURBOPUMP MAINTENANCE STAND G4061 AND OXIDIZER 
TURBOPUMP MAINTENANCE STAND G4062 MUST BE OPERATED 
BY AUTHORIZED PERSONNEL TRAINED IN ‘THE USE OF THE 


EQUIPMENT. 
TABLE OF CONTENTS 
PARAGRAPH PAGE 
24-1 Descrivtion and Leading Particulars of Fuel Turbopump 
Maintenance Stand G4061 . 2. 1. ee te 24~1 
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24-1. DESCRIPTION AND LEADING PARTICULARS OF FUEL TURBOPUMP 


MAINTENANCE STA STAND  G4061. 


24-2. The fuel turbopump maintenance stand (figure 24-1) is designed both to hold 
the turbopump securely and ta rotate it for convenient assembly and disasseinbly. 
The stand consists of a caster-mounted, steel base with a trunnion-mounted ro- 
tating frame. The casters are equipped with 8-inch wheels, swivel locks, and 
foot brakes. The rotating frame is equipped with locator brackets, a yoke, and a 
lockpin for attaching the turbopump. Power from a manually operated wheel 
crank is transmitted through a gear reductor, coupling, and driveshaft to the 
rotating frame which rotates the turbopump. Forklift guides, forming an integral 
part of the stand base, provide for lifting the stand with or without the turbopump. 
A plastic cover, for security and protection of the turbopump, is stowed in the 
stowage compartment within the stand. The maintenance stand has a work-load 
capacity of 390 pounds and is proof-tested to 780 pounds. 


24-3. CONFIGURATION CHANGE--MANUAL EFFECTIVITY. 


24-4. The modification incorporated changing configuration of the fuel turbopump 
maintenance stand is listed in figure 24-2. 
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Figure 24-1, Fuel Turbopump Maintenance Stand 
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Figure 24-2. Configuration Change - Manual Effectivity 


24-2, 


R-3825-5 Section XXIV 
Volume II Paragraphs 24-5 to 24-6 


24-5, DESCRIPTION AND LEADING PARTICULARS OF OXIDIZER TURBOPUMP 
MAINTENANCE STAND G4062. eee a 


24-6. The oxidizer turbopump maintenance stand (figure 24-3) is designed both 
to hold the turbopump securely and to rotate it for convenient assembly and disas- 
sembly. The stand consists of a caster~mounted, stee) frame and a trunnion- 
mounted yoke, cquipped with locator and swivel pins for securely attaching and 
supporting the turbopump housing. The yoke permits the turbopump to rotate by 
means of a manually cranked worm gear reductor and driveshaft. The yoke, gear 
reductor, and driveshaft are mounted on a structural steel base and are supported 
by 4 casters equipped with 8-inch wheels, swivel locks, and foot brakes. Forklift 
guides in the stand base lift the stand with or without (he turbopump. A plastic 
cover, for security and protection of the turbopump, is stowed in a compartment 
within the stand. On maintenance stands incorporating MDI change, the yoke is 
modified to eliminate interference with the turbopump. The stand has a work- 
load capacity of 335 pounds, and is proof-tested to 670 pounds. 
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Figure 24-3. Oxidizer Turbopump Maintenance Stand 
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Figure 24-4. Configuration Change-- Manual Effectivity 


24-7. CONFIGURATION CHANGE -- MANUAL EFFECTIVITY. 


24-8. The modification incorporated changing configuration of the oxidizer turbo- 
pump maintenance stand is lisied in figure 24-4. 


24.9. MAINTENANCE OF TURBOPUMP MAINTENA. *. STANDS. 

24-10. Maintenance tasks required on the stands ar? listed in figure 24-5. Infor- 
mation presented lists the tasks to be performed, when they shall be performed, 
and where data support is found. 
24-11. ADJUSTING TURBOPUMP MAINTENANCE STAND BRAKES, 


24-12. Adjusting brakes consists of pocsiticaing exch brake to apply the required 
farce, without overloading the brake lever, as fohows: 


a. With brake lever fully up, push brake shoe toward brake housing aa far as 
possible. 


b. Loosen boltg attaching brake to mounting bracket, and position brake to 
obtain a clearance of 7/16 (+0, -1/16) inch between brake shoe and tire. 


c. Secure brake to mounting bracket and torque nuts. Refer to Torque Values 
for Threaded Fasteners in section I. 
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Requirements 
Inspect rotating assembly 
for: 


Damaged or missing 
lockpins. 


ana es, 


Loose or missing balts. 


Inoperative position stop. 


Distorted or worn coup- 
ling. 


Lubricate pillow 
blocks. 


Inspect reductor fer: 


Binding ov inoperative 
gears. 


Loose or missing bolts. 


Daniaged or loose crank 
hanale, shaft key, or 
setscrew. 


inspect gearcase Oil level. 


Inspect structural frame for: 
Cracked welds. 
Damaged painted surfaces. 
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Figure 24-5. Maintenance Requirements (Sheet 1 of 2) 
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ad 


| Receiving 


Replace lockspins. 


Replace or tighten bolts. Re- 


fer to section I for torque 
values. 


Repluce stop. 
Replace coupling. 


Every 12 months. 
{(MiL-G-23872). 


lise grease 


Replace reductor. 


Replace ox tighten bolts. Re- 
fer to section I for torque 


values. 


Replace or tighten parts. Re- 
fer to section i for torque 


values. 


Every 12 months. Maintain 

oil to level indicated on gear 
case. Use 600W cylinder oil 
{Mobil Oil Co). 


KX ) X 
Replace inainterance stand. 


Paint with orange-yellow 
enamel (MIL-E-7729, Type I), 
color 13538 (Federal Standard 
595). 


aa aad 


itdraaomins Hg, 


Saal 
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Obliterated identification 
plates. 


Inspect casters for: 
Lucse mounting bolts. 


Broken or binding 
swival locks. 


Damaged wheels. 
Inoperative brakes. 


Inspect stowage compart- 
ment for damaged doors, 
hinges, or locks. 


Inspect protective cover for 


tears, ripped seama, or 
damaged straps. 


Clean maintenance stands, 


Inspect maintenance 
stand for upright position. 


Figure 24-5. 
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Paint with black lacquer (Fed- 
E eral Specification TT-L-32), 
color 17038 (Federal Standard 
595). 
xX 1x 
Tighten bolts. Refer to sec- 
tion I for torque values. 
Replace locks. 
Replace wheels. 
Adjust brakes. Refer to para- 
graph 24-11, 
X | X Replace parts. 
xX | X 


Replace cover. 


Xx | Refer to section I for cleaning 
procedures. 


% | During shipping or storage. 
Maintenance stand must reraain 
upright to prevent loss of oil 
through gearcase vent phig. 
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Maintenance Requirements (Sheet 2 of 2) 
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TURBOPUMP MAINTENANCE SETS 


WARNING 


OXIDIZER TURBOPUMY? MAINTENANCE SET 9020798. 11 AND FUEL TURBOPUMP 
MAINTENANCE SET 8020799-31 MUST BE OPERATED BY AUTHORIZED PERSONNEL 
TRAINED IN THE USE OF THE EQUIPMENT. 
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Set and Kit Nomenclature 
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Shaft countertorque wrench kit 

Turbine wheel separator tool kit 

Bearing nut torque wrench kit 

Oxidizer turbine stationary blade stacking fixture kit 

Oxidizer turbine accessory drive spline wrench kit 

Oxidizer turbopump inducer boit spanner wrench kit 

Oxidizer turbopuinp inner and outer impeller seal 
puller kit 

Oxidizer turbopump inner impeller seal retaining nut 
spanner wrench kit 

Oxidizer turbupump carrier seal adapter kit 

Oxsidizes turbopump outer impeller seal retainer nut 
spanner wrench kit 

Oxidizer turbine disk removal guide pin kit 
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Fuel turbopump turbine wheel removal tool kit 
Turbine seal pilot kit 

Stud torquing tool kit 

First-stage turbine wheel sage kit 

Fuel turbine stationary binde stacking fixture kit 
Fuel turbine disk removal guide pin kit 

Fuel turbopump shaft curvic wrench kit 
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Figure 26-1. 


g25-1. DESCRIPTION AND LEADING PARTIC- 


Ui. ARS O1 OF TU TURROPUMP Y MAINTENANCE SETS. 


292, The oxidizer turbopump and fuel turbo- 
apump maintenance sets each consist of a number 
of kits which provide the special tools required 
stc disassemble and reassemble the respective 
Ftirbopump te replace seals, Oxidizer turbo- 
pump maintenance set 9020798 consists ofeight 
Ai.its. Oxidizer turbopump maintenance set 
B020798-11 consists of 10 kits. Fuel turbopump 
maintenance set 9020799 consists of five kits. 
Fuel turbopump niaintenance sets 9020799- 13 


25-2 Change No. 8 - 7 November 1968 


Fuel turbonump shaft curvic wrench kit 

Fuel turbopump shaft curvie wrench kit 

Fuel turbopump spacer und mating ring seal puller kit 
Fuel turbopump spacer and mating ring seal puller kit 
Fuel turbopurmp seal nut spanner wrench kit 


At SAAN PI UE TN 


Turbopump Maintenance Sets 


and 9020799-21 each consist of seven kits, Fuel 
turbopump maintenance set 9020799- 31 consists 
of 10 kits. See figure 25-1 for a list of the kits 
contained in each basic and dash-numbered sct. 


25.3. CONFIGURATION CHANGES--MANUAL. 
EFV ACTIVITY. 


26-4, Modtlifications incorporated in this man- 
vel that change the configuration of the turbo- 
pump maintenance sets are Usted in figure 
ah-2. 
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a ee mer 


Incorporated into 


g Approved Part 


ECP No Number Manual Dated 
J2-450 9020799-11 3 May 1966 

J2- 50% 9020799- 21 7 September 1966 
J2-573 9020798-11 7 November 1968 
J2~574 9020799- 31 ? November 1968 


Figure 25-2. Configuration Changes-- ee 
Manual Effectivity 


25-5. DESCRIPTION AND LEADING PARTIC- 
8 ULARS OF OXIDIZER TURBOPUMP MAINTE- 
NANCE SETS 9020798 AND 9020798-11. 


25-6. CONFIGURATION CHANGES, Oxidizer 
jturbopump maintenance set 9020788-11 is the 
Bsame as set 9020798 except for the addition of 
Ishaft countertorque wrench kit 9021803, turbine 
wheel separator tool kit 9021806, and bearing 
nut torque wrench kit 9021816, and the deletion 
of oxidizer .urbine accessory drive spline 
B wrench kit 9022279, (Sem figure 25-3.) Instruc- 
Biions for the use of the maintenance set are in 
R- 3825-3, 


825-7. SHAFT COUNTERTORQUE WRENCH 
KIT 9021803. The wrench kit consists ofa 
acontainer, turbine shaft countertorque wrench 
9021823, bar 9021824, retainer 9021825, two 
nuts AN316C6R, two washers LD153-0010-0014, 
sand two setscrews 28707-4C-6. The wrench, 
sbar, and retainer assemble together with the 
asetscrews. nuts, and washers to hold the pump 
B rotor assembly by engaging the turbine acces- 
sory drive adapter attach boltheads when torqu- 
fing the inducer bolt or shaft bearing nut with 
the turbine wheels inatalled. Gee figure 25-3, 
view A. ) 


$25-8. TURBINE WHEBL SEPARATOR TOOL 
BRIT 9021806. The toolkit consists of a con- 
Hiainer, bolt assembly 9021810, plate 9021814, 
Bbase 9021815, three push rods 9021813, three 
studs 9021812, three push rod jocks 9021911-3, 
fthree stud lucks 9021811-5, three wingnuts 
C047-4-5/16-18, and three washers 
# 1,0153-J010-0012. The kit provides the tools 
efor separating the first and second stage turbine 
Bwheels after hot fire if an interference fit exists 
Rbelween mating turvics. (See figure 25-3, 
aview B.) 
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25-9. BEARING NUT TORQUE WRENCH KIT 
9021816. The wrench kit consists of a container 
ang bearing nut torque wreach 9021817. The 
wrench is a 4-inch diameter, 7-1/2 inch long 
steel socket wrench with a Teflon insert and is 
used to torque the bearing nut during inspection 
of the turbopump. (See figure 25-3, view C. } 


25-10. OXIDIZER TURBINE STATIONARY 
BLADE STACKING FIXTURE KIT 9022278. The % 
fixture kit consists of a container and support 
ring 9022288. The ring, approximately 17 
inches in diameter and charafered on one outer § 
edge, supports the individual stationary turbine § 
blades being stacked for clamping. (See figure 
25-2, view D.) 


25-11, OXIDIZER TURBINE ACCESSORY 
DRIVE SPLINE WRENCH KIT 9022279. This 
wrench kit consists of a container and spline 
wrench 9022292. The 2-3/4 inch spline wrench, 
with splines machined to match tusdine acces- ff 
sery drive adapter spline3, countertorques the 
inducer bolt. (See figure 25-3, view KE.) 


25-12. OXIDIZER TURBOPUMP INDUCER 
BOLT SPANNER WRENCH KIT 9022280. This 
wrench kit consists of a container and spanner 
wrench 9022293. The spanner wrench, u socket j 
with five equally spaced lugs, removes and in- 
stalls the inducer bolt. A hexagonal wrenching 
surface adapts the wrench to standard tools, 
(See figure 25-3, view F.) 


25-13. OXIDIZER TURBOPUMP INNER AND 
OUTER IMPELLER SEAL PULLER KIT 
9022281. The puller kit consists of a4 container, B 
guide ring assembly 9022294, outer seal puller @ 
spacer 9022297, two uuter seal studs 9022296, 
three inner seal studs 9022295, and hve washers 
with nuts. The tools pull the impeller outlet 
seal from the volute and the impeiler inlet seal 
from the carrier. The guide ring assembly is 
a metal plate, 12 inches in diameter, with four 
slots on the inner circumference, The outer 
spacer is a metal sleeve that is 5 inches high 
and 11 inches in diameter. (ee figure 26.3, 
view G. ) 
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B25-14. OXIDIZER TURBOPUMP INNER IM- 

2 PELLER SEAL RETAINING NUT SPANNER 

WRENCH KIT 8022282. This wrench kit con- 

B sists of a container, retainer 9022299, spanner 

wrench 9022298, and two bolts with washers. 

The spanner wrench and retainer remove and 

A install the oxidizer impeller outlet seal nut. 
The spauner wrench, a socket with six equally 

s spaced lugs, incorporates a hexagonal wrench- 

f ing surface to adapt it to standard tools. The 

B retainer, 2 13-inch metal bar with a protective 

§ gasket and bolthole at each end, incorporates 

a threaded center hole to fit the spanner 
wrench, (See figure 25-3, view H. ) 


625-15, OXIDIZER TURBOPUMP CARRIER 
ESEAL ADAPTER KIT 9022283. The adapter 

f kit consists of a container, adapter 9022300, 

) and 10 bolts with washers. The tools support 

B the carrier during installation and removal of 

P the nut and seal. The adapter, approximately 
B 11 inches in diameter, consists of a metal ring 
A and plate mounted on a spacer separating them 
4 fromahase. There are eight equally spaced 

Wa holes in the ring, a threaded center plate hele 

f in the plate, and 10 equally spaced holes through 
i the ring plate. (See figure 25-3, view I.) 


125-16. OXIDIZER TURBOPUMP OUTER IM- 

S PELLER SEAL RETAINER NUT SPANNER 

WRENCH KIT 9022285. This wrench kit con~ 

F sists of a container, spauner wrench 9022301, 
and retainer bolt 9022302. The spanner wrench 

S and retainer bolt remove and install the oxi- 

@ dizer impeller inlet seal nut. The spanner 

§ wrench, a metal plate with six equally spaced 

lugs, is approximately 10 inches in diameter 

with directional references etched on it. A 

| hexagonal wrenching surface adapts the wrench 

B to standard tools. The retainer bolt ts 3/4 

inch in diameter and approximately 7 inches 

Flong. (See figure 25-3, view J.) 


A 25-17. OXIDIZER TURBINE DISK REMOVAL 
| GUIDE PIN KIT 9022289. The guide pin kit 

2 consists of a container, two guide pins 
9022291, two bei-lock pins NAS1335C2C 20K, 
f and two ball-lock pins SL-19212. The 3/38- 

# inch guide pins, approximately 4 inches long, 
A guide the mating and demating of the curvie 

A couplings on the oxidizer turbine rotors and 
the turbopump shaft. Each pin incorporates 
fan internal wrenching surface. Ball-lock pins 
§.-19212 are used in handling tne first stage 
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oxidizer turbine rotor wheel; the other pine 
handle the second stage. (See figure 25-3, 
view K.) 


25-18. DESCRIPTION AND LEADING PARTIC- 
ULARS OF FUEL TURBOPUMP MAINTENANCE 
SET 9020799, -13, -21, AND -31, 


25-19. CONFIGURATION CHANGES. Fuel 
turbopump maintenance set 9020799-11 is the 
same as set 9020799, except for the addition of 
{uel turbopump turbine wheel removal tool ki* 
9019356 and fuel turbopump shaft curvie wrench 
kit 9022284-11, and the modificatisn and re- 
identification of fuel turbopump spacer and 
mating ring seal puller kit from 9022286 to 
9022286-11. Fuel turbopump maintenance set 
9020799-21 is the same as set 9020799-11, 
except that fuel turbopump shaft curvic wrench 
Isit 9022284 is modified and reidentified 
9022284-21. Tuel turbopump maintenance set 
9020792-31 is the same as set 9020799-21 
except for the addition of turbine seal pilot Kit 
9021907, fuel turbine stud torquing tool kit 
9021808, and first stage turbine wheel gage kit 
9021808. (See figure 25-1.) Instructions for 
the use of the maintenance set are in R- 3825-3. 


25-20. FUEL TURBOPUMP TURBINE WHEEL 
REMOVAL TOOL KIT 9019356, The toolkit 
consists of a container, turbine wheel puller 
9019358, turbine wheel adapter 9019357, and 
serews NASI351C4-16. The puller is a screw 
device used to apply an axial load to remove 
and install the turbine wheel from the mounting 
studs. The adapter, a matched set of semi- 
circular adapters attached with two screws, i8 
used to grip the turbine wheels during removal, 
handling, and installation. (See figure 25-4, 
view A. ) 


25-21. TURBINE SEAL PILOT KIT 9021807. 
The pilot kit consists of a container and seal 
pilot 9021822. The seal pilot is a 2-inch-high 
ring approximately 3.3/4 inches in diameter 
with a tapered lip on one end. The seal pilot 
guides the turbine seal onto the turbine ring 
during inatallation, (See figure 25-4, view B. ) 
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B25-22. STUD TORQUING TOOL KIT 9021808. 

S$ The toolkit consists of a container, torque 

# wrench 9021841, check tool 9021820, and 

# socket M-407. The sockat holds the turbine 

a wheel studs during torquing of the nurs with the 
Btorque wrench, to Stretch the studs to the re- 

# quired dimension. The check tool is an assem- 
g bly consisting of a plate 9021818, three legs 

8 9021819, and three locking nuts 

@ RI114-1002-0004, and is used as a reference 

| surface to check elongation of the turbine wheel 
Bstuds. (See figure 25-4, view C.) 


g 25-23. FIRST-STAGE TURBINE WHEEL 

fGAGE KIT 9021809. The gage kit consists of 

gf container and the first-stage turbine wheel 

Beage 68-460088, two bolts AN4-6GA, and twa 

g washers LD153-0010-0010. The gage assembly 
consists of a plate supporting a triangular 

a slide. The bolts (and washers) secure the gage 

} to the turbine exhaust manifold. (See figure 

2 25-4, view D. ) 


25-24, FUEL TURBINE STATIONARY BLADE 
STACKING FIXTURE KIT 8022276, The tixture 
gy kit consists of a container and Support ring 
89022303. Yhe support ring, approximately 13 
finches in diameter and chamfered on one outer 
, edge, supports the individual stationary turbine 
B blades being stacked for clamping. (See figure 
25-4, view EB.) 


g25-25. FUEL TURBINE DISK REMOVAL 

2 GUIDE PIN KIT 9022277. The guide pin kit 

gq consists of a container, two guide pins 9022290, 

ann two ball-lock pins SL-19212. The partially 

f threaded, 3/8-inch guide pins, approximately 

8 four inches long, guide the mating and demating 
s of the curvic couplings on the fuel turbine rotors 
and turbopurmp shaft. Fach gin incorporates 

B an internal wrenching sucface. The ball-lock 

f pins are used in handling the disks. (See fig- 

a ure 26.4, view F. ) 


25-26, FUEL TURBOPUMP SHAFT CURVIC 

| WRENCH KIT 9022284, ~11, AND -21. The 
Beweench kit 9022284 consists of a container, 

g coupling-s"aft curvic wrench 9022306, and six 
4 bolts RY111-3008-7516, ‘The curvic wrench, 

i bolted to the end of the fuel pump rotor shaft, 

- conatertorquecs the primary sealnut. The cur- 
I vic wrench is a spanner wrench 2-1/4 inches 

in diameter, with 18 teeth, six equally spaced 

f holes, anda square center hole. Kit 9022284~-11 
is the same as kit 9022284, except that the stud 
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drive shaft wrench 9019365, utilizing new bolts 
9019366, replaces the coupling shaft curvic 
wrench and bolts, Kit 9022284-21 is the same 
us kit 9022284, except that the coupling: shaft 
curyie wrench jin the modified kit has a smaller 
outSide diameter and is identified as 9022306-3. 
Bolts RD111-3003- 7513 replace bouts 
RD113-3003-7516 and bolts RY111-3003-7534 
aré added to aid installation and removal of the 
turbine, (See figure 25-4, view G, } 


26-27, FUEL TURBOFUMP SPACER AND : 
MATING RING SEAL PULLER KiT 9022286 AND J 
9022286-11. The puller kit consists of a con- 
tainer, puller 9022309, and two each of puller 
spacer adapters 9022318 and 9025394. Thetouls § 
pul the primary seal mating ring and spacer ; 
from the shaft. The puller, a slotted cylinder 
with an external clamp for compression, incor- 
porates a thrust bearing and bolt along the 
centerline of the cylinder. The adapters are 
senncireular rings, each with a chamfered 
outer edge. In kit 9022286-11, the guide on 
putler 9022309-11 was changed and positioning 
Stud 9919368 was added to eliminate any possi- 
vility of damage to the close-tolerance drive 
hoies curing use of the kit. (See figure 25-4, 
view H,) 


25-28, FUEL TURBOPUMP SEAL NUT : 
SPANNER WRENCH KIT 9622287, This wrench § 
kit consists of a container, spanner wrench 
9022307, and retainer 9022308. The spanner 
wrench and retainer renove and install the 
primary seal nut, The threc-inch-spanner 
wrench, with 1( equally spaced lugs, intornp- 
rates a hexagons] wrenching surface to adapt 
it to standard touis. The retainer, witha 
threaded center hale to adapt it to the spanner 
wreach, is a 17-1/4 inch metal ba: with direc- 
tional references elched on it. Two beits and 
washers to attach the retainer are contained in 
the kit. (See figure 25-4, view 1. ) 


25-29, MAINTENANCE AND REPAIR OF 


TURBOPUMP. “MAINTENANCE SF SETS, 


25-30, Maintenance tasks required on turbo- 
pump maintenance sets and kits are listed in 
figure 25-5. Information presented lists the 
tasks to be performed, when they are to be 
performed, and reference paragraphs. 
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Receiving 


Requirements 


ee 


lnspect turbopump maintenance 
kits for completeness, 


Inspect tool surfaces that contact 
highly polished turbopump sur- 
‘aces fur nicks, scratches, and 
burs. 


Inspect threaded tools for binding, 
galling, or worn threads. 


Inspect moving surface of tools 
fer daniage that might impair 
operation of tool 

Calibrate fuel turbine stud torquing 
check tool 9021820. 


Clean tools. 


(a) The turbine wheel adapter tocol is a matched set tool and must be replaced as a single unit. 
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Reference/Remarks 


en 


Prior to shipment. Replace missing 
parts. Refer to paragraphs 25-5 and 
45-18, 

(a) 


Replace tool. 


Replace protective surfaces. Refer 
to paragraph 25-31. 


(a) 


Replace or repair tool. 


Replace tool. 


Every 6 months, or as necessary to 
verify parallel tolerance. Kefer to 
paragraph 25-32, 


Refer to Cleaning in Volume I, 
section I, 


Figure 25-5, Maintenance Requirements for Turbopump Maintenance Sets 


25-31. REPAIRING TEFLON PROTECTIVE 
SURFACES, 


WARNING 


The following specifies adhesive 
EC776, which ja flammable and 
must not be used near heat, 
sparks, or open flame, It is toxic. 
Inhalation of ita vapors or pro- 
longed contact with the adhesive 
can cause serious bodily harm. 

In cage of prolonged expusure, 
immediately ovtain fresh air and 
wash skin with soap and water. 


Replace protective surfaces of retainers with 
Teflon sheet (etched on one side) RBO130-008 
(Rocketdyne). Using adhesive EC776 (Minnesota 
Mining and Mfg), or equivalent, cement etched 
side of sheet to retainers, 


25-32, CALIBRATING CHECK TOOL, 9021820, 
To provide stud stretch accuracy, the top 
surface of the check tool 9021820 must be 
parallel to the contacting turbine surface. 
Calibrate the check tool as follows: 


a, Place check tool 9021820 on a known flat 
surface (with legs contacting surface), and 
using a dial indicator gage, verily that top sur- 
face of check tool is parallel to known flat 
surface within 0.0003 inch, 


bh. If check tool is aot parallel (step a), 
loosen nuts R1D114-1002-0004 and adjust legs 
9021819, as necessary, (A one-degree turn of 
a leg is the equivalent of a 0, 0001-inch change 
in the length of that leg.) Torque nuts to 8-10 
inch-pounds, Repeat etep a. 
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c. Make sure that accurate stripe marks 
connect nuls RD114-1002-0004 fo legs 9021819 
and to plate 9021818. 


25-33. STORING TURBOPUMP MAINTENANCE 
KITS. 


25-34, Store and ship maintenance tools in thelr 


respective reusable containers. Make sure 
tools are clean prior to placing in container. 
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SEQUENCE CONTROLLER AND OXIDIZER HEAT EXCHANGER HANDLERS 
WARNING 


SEQUENCE CONTROLLER HANDLER 9016782 AND OXIDIZER HEAT 
EXCHANGER HANDLER 9016790 MUST BE OPERATED BY AUTH- 
ORIZED PERSONNE L TRAINED IN THE USE OF THE E EQUIPMENT. 
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26-1, DESCRIPTION AND LEADING 


OFLC oe rR Se reno, 


PARTICULARS OF SEQUENCE 


CONTROLLER HANDLER 90 9016789. 


26-2. The sequence controller handler 
(figure 26-1), withuniversal sling 9016779 
and an overhead hoist, removes and in- 
stalls the sequence controller, Thehan- 
dler consists of a C-shaped adapter 
frame with a protective coating on the 
inner surface, a handling adapter socset 
with a flange support lug, a strap, and 
two buckles. The C-shaped frame sur- 
rounds the controller and is secured with 
the strap and buckles. The flange sup- 
port lug engages the controller and pre- 
vents lengthwise movement. Positioning 
the lug between the screw heads on the 
sequence controller flange prevents ro- 
tational movement. Instructions for use 
of the lug are stenciled on it. The handler 
has a work-load capacity of 45 pounds 
and is proof tested to 9Qpounds. The 


IDENTIFICATION 
PLATE 


HANDLING 
ADAPTER 
SOCKE Tw 
8016762-E+1 


Ripure 96-1. Sequence Controller handler straps are pru:'f tested to 6043 
i Handler pounds. Instructions for the use of the 


handler are in R-3825-3, 
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Section XXVJ R-3825-5 
Paragraphs 26-3 lo 26-4 Volume II 


26-3. DESCRIPTION AND LEADING PARTICULARS OF OXIDIZER HEAT EX- 
CHANGER 1 HANDLER 90167 790, 


26-4. he oxidizer heat exchanger handler (figure 26-2), with universal Hf{ting 
sling 9016779 and an overhead holst, removes and installs the heat exchanger, hot- 
gas test plate, and orifice plate. The handler consists of a lower and an upper 
adjustable C-shaped support frame with a strap and 2 buckles, a sliding tube sup- 
port with a handling adapter socket, and 2 threaded rods with adjusting knobs. Han- 
dler 4016790-11 incorporates straps with relocated buckles, for attaching the han- 
dier, and inserts to prevent threaded rods from coming out during adjustment. The 
C-shaped support frames surround the bellows and are secured by the strap and 
buckle. Tightening the adjusting knobs compresses tie bellows to allow installa- 
tion or removal. Harller 9016790 has a work-load capacity of 75 pounds and is 
proof-testcd to 150 pounds; handler 90)6790-11 has a work-load capacity of 150 
pounds aru: iy proof tested to 303 pounds. The straps on handler 9016790-11 are 
proof tested ta 100 45 pounds. Instructions for the use of the handlei are in 
K-3825-3, 
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Figure 26-2. Oxidizer Heat Exchanger Handler 
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Figure 26-3. Configuration Change - Manual tffectivity 


26-5. CONFIGURATION CHANGE - MANUAL EFFECTIVITY. 


26-6. The modification incorporated changing configuration of the oxidizer heat 
exchanger handler is listed in figure 26-3. 


26-7. MAINTENANCE OF SEQUENCE CONTROLLER AND OXIDIZER HEAT 
EXCHANGER HANDCERS. 


26-8. Maintenance tasks required on the handlers are listed in figure 26-4. 
Information presented lists the tasks to be performed, when they shall be per- 
toxmed, and where data support is found. 


Prior tu Use 
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Requirements Reference/Remarks 


> ey 


Inspect handlers fer: 


Posen ame 


Prior to shipment. See figures 
26-1 and 26-2. 


Replace parts. 


Completeness, 


Broken, loose, or frayed 
straps or buckles. 


After each use, paint with 
orange-yellow enamel (MIL~ 
E-7729, Type I, color 1353 
(Federal Standard 595). 


Damaged painted surfaces. 


tspect frante for cracked 
welds. 


Replace handler. 


on nemo 


Figure 26-4. Maintenance Requirements for Sequence Controller 
and Oxidizer Heat Exchanger Uandlers (Sheet 1 of 2) 


26-3 
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Prior to Use 


Receiving 


Reference/Remarks 


Requirements 


on ee — a eee, 


Repair coating. (Refer to 


Inspect C-shaped frame for 
R-3825-5, Volume I. ) 


worn or damaged inner 
protective coating. 
Inspect sequence Replace handler. 
controller adapter socket 
for distorted broken, or 
bent Mange support lug, 


After each use, paint with 
black lacquer (Federal Speci- 
fication TT-L-32), color 
17038 (Federal Stuncard 595). 


Inspect sequence 
controller handler for 
obliterated identi- 
fication plates. 


Clean handlers. Refer to R-3825-5, Volume I. 


Prooi-test handlers. 


Every 6 months. Refer to 


Sequence controller 
paragraph 26-9. 


handler 


Everv 6 months if handler 

is used as a lifting or sup- 
porting device. (Refer to 
paragraph 26-9.) Proof-test 
not requived if handler is 


} used as a Compression tocol 
| only. 


Figure 26-4, Maintenance Requirements for Sequence Controller 
and Oxidizer Heat Exchanger Handlers (Sheet 2 of 2) 


Oxidizer heat exchanger 
handler 


26-9. PHOOF-TESTING SEQUENCE CONTROLLER AND OXIDIZER HEAT 
EACHANGER HANDLER STRAP ASSEMBIIES. 


26-10. SEQUENCE CONTROLLER HANDLER STRAP ASSEMBLY. 
a. Remove strap with buckles from sequence controller handier. 


b. Support strap assembly in vertical position, using either pin, and extend 
strap assembly to maximum usable lengtl. 
26-4 Change No. 17 - 25 January 1973 
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WARNING 


The test weight causes extreme strain on the strap 
assembly. Accelerating or jerking the proof-test 
weight during installation or while suspended, can 
cause undue strain and possible failure of the strap 
assembly, resulting in Injury to personnel and dam- 
age to equipment. 


c. Apply a 60 43 pound load to lower end of strap. 
d. Remove proof load from strap assembly. 


e. Reinstall strap assembly on sequence controller handler with pins, washers, 
and cotter pins. 


26-11, OXIDIZER HEAT EXCHANGER HANDLER 901679G-11 STRAP ASSEM- 
BLIES. 


a. Remove screws securing buckle brackets to handler. (See figure 26-2,) 
Unhvook other end of each strap assemblies and remove from handler. 


b. Secure brackets so strap assemblies are in vertical position. 


Font 
- 


:, Extend strap assemblies to maxiinum usable length. 
d. Apply a 100 45 pound load to lower end of each strap assembly. 
WARNING 


The test weight causes extreme strain on the stran 
assembly. Accelerating or jerking the proof-test 
weight during installation or while suspended, can 
cause undur strain and possible failure of the strap 
assembly, resulting in injury to personnel and dam- 
age to equipnient. 


e, Remove proof load from each strap assembly. 


{, Relnstall strap assemblies on handler, Refer to Torque Values for Bolts, 
Nuts, and Screws in R+3825-5, Volume I, 
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SECTION XXVIII 


PROPELLANT INLET DUCT HANDLERS 


WARNING 


FUEL INLET DUCT HANDLER 9016784 AND OXIDIZER INLET 
DUCT HANDLER 9016785 MUST BE OPERATED BY AUTHORIZED 


PERSONNEL. 
TABLE OF CONTENTS 
PARAGRAPH PAGE | 
27-1 Description and Leading Particulars of Fuel. Inlet Duct 
HBMOLer VOIGTES: ec ced oe 6 eae wea ed Sa SS Se ee RE 27-1 
27-3 Description and Leading Particulars of Oxidizer Inlet 
Pict Mandler SOLGIGS | v.04.a5k, oo aoa eR aR OR A Ey as 27-3 
27-5 Configuration Change--Manual Effectivity ............ 27-5 
27-7 Maintenance of Propeliant Inlet Duct Handlers ........- 0000s 27-5 
27-9 Proof-Testing Propellant Inlet Duct Handlers .........0.. 27-5 


27-1, NESCRIPTION AND LEADING PARTICULARS OF FUEL INLET DUCT 
HANDLER 5016764" 


27-2. The fuel inlet duct handler (figure 27-1) is used with universal lifting sling 
9016779 and an overhead hoist to remove and install the fuel inlet duct when the 
engine is in the horizonial position. The handJer consists of 2 plates, each incur~ 
porating an adjustable wedge support which attach tc the engine duct stabilizer 
lugs and secure the handler to the duct. One s'ate, consisting of a tubular frame, 
incorporates an adapter socket, to attach to the universal sliug, and an adjustable, 
2-position slide arm. The other plate incornorates 3 compression screws, a 
chain-drive mechenism, and a ratchet wrench, The chain-drive mechanism 
compresses the duct bellows to clear the turbopump impeller protruding into the 
duct. An instruction plate for the ratchet wrench is on the handler, The handler 
has a workload capacity of 140 pounds and is proof tested to 280 pounds. Inrstruc- 
tions for the use of the handler are in R-3825-1B and R-3825-3. 
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Figure 27-1, Fuel Inlet Duct Handler (Sheet £ of 2) 
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Volumell Paragraphs 27-3 to a7-4 
Index Index 
Number Nomenclature Number Nomenclature 
1 Pin Sprocket (3 reqd) 
2 Key 15 Guard 
3 Wreuch 16 Compression Sorew (3 reqd) 
4 Sprocket 17 Block (3 reqd) 
5 Bushing 18 Frame 
6 Chain 19 Identification Plate 
7 Instruction Plate 20 Identification Plate 
8 Sprocket (6 reqd) ai Handier Adapter Socket 
9 Pin ( reqd) 22 Slide Arm 


10 Adjusting Link 

11 Plate 

12 Wedge Support (2 reqd) 
13 Adjusting Nut (2 reqd) 


Za Slide Lock 


26 Plate Assembly 


s epminnciditieniamionnt 


race 
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Figure 27-1. Fuel Inlet Duct Handler (Sheet 2 of 2) 


27-3. DESCRIPTION AND LEADING PARTICULARS OF OXIDIZER INLET DUCT 


HANDLER 9016785. 


27-4. The oxidizer inlet duct handler (figure 27-2) is used with universal sling 
9016779 and an overhead hoist to remove and install the oxidizer inlet duct when 
the engine is in cite horizontal position. The handler consists of 2 end frame plates 
anda clevis. One plate incorporates a handling tube adapter, @ hinged arms, an 
eyebolt lock, 2 flanged nuts, and 2 threaded rods with knobs. ‘The other plate in- 
corporates 2 hinged arms, an eyebolt lock, and 2 tubular beams on the outer ends. 
The 2 frames are joined by screws installed through the tubular flanged beams into 
the flanged nuts. Handler 9016785-11 incorporates threaded rods of increased 
length, flanged nuts of decreased length, and a hexagonal adapter to provide 
wrenching surfaces to adjust handler. The handler is placed around the duct and 
secured with the hinged arms and eyebolts. One end plate clamps on the duct 
flange mounted on the turbopump. The other plate is mounted on the inlet flange. 
The inlet duct is compressed by adjusting the threaded rods. The clevis aids in 
hoisting the handler. The haadler has a work-load capacity of 120 pounds and is 
proof-tested to 240 pounds. Instructions for the use of the handler are in 
R~3825-1B and R~3825-3, 
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Index Index 
Number Nomenclature Number Nomenclature 
1 Nut 1k Frame 
2 Pin 12 Flanged Nut 
3 Kyebolt 13 Pin 
4 Pin 14 Knob 
5 Eyebolt 15 Clevis Assembly 
6 Pin 16 Spacer 
7 Arm 17 Threaded Rod 
8 Arm 18 Arm 
9 Screw 19 Arm 
10 Washer 20 Frame 


_ eae er aa OED EER EN 21 eee anton... 
Figure 27-2. Oxidizer Inlet Duct Handler 


27-4 


R-3825-5 Section XXVII 
Volunie 1 Paragraphs 47-5 to 27-9 


27-5. CONFIGURATION CHANGE-~MANUAL EFFECTIVITY., 


27-6, The modification incorporated changing the configuration of the oxidizer 
inlet duct handler is listed in figure 27-3, 


Approved Incorporated in 
ECP No. Part No, Manual Dated 
9016785 
J2~543 -11 19 January 1967 


Figure 27-3. Configuration Change --Manual Effectivity 


27-1, MAINTENANCE OF PROPELLANT INLET DUCT HANDLERS, 
27-8, Maintenance tasks required on the handlers are listed in figure 27-4, In- 
formation presented lists the tasks to be performed, when they must be performed, 
and reference to data to accomplish these tasks. 


27-9, PROOF-TESTING PROPELLANT INLET DUCT HANDLERS. 


a. Prepare a test fixture to fit handler adapter socket, Engine Component 
{nstaller G4071 ov G4072 may be used as the test fixture. 


hb. Install handler on test fixture (or on installer) as shown in figure 27-5, 
Make sure that pump end of handler is down. 


c. Apply proof-weight load at center-of-gravity poi.t indicated in figure 27-5. 
(A board or metal plate may be used to support weight acrass pump end of handler.) 
Proof-weight load for fuel inlet duct handler 1s 280 pounds. Proof-weight load for 
oxidizer inlet duct handler is 240 pounds. Proof weights PW69-754 and PW69-785 
may be used to test fuel inlet duct handlez and oxidizer inlet duct handler if these 
weights meet the proof-load requirementa. 


d, After a minimum of 3 minutes, remove proof-weight load. Remove handler 
frorn test fixture and inspect handler for cracks. 
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¥ sior to Use 


Requirements 


Inspect handlers for: 
Completeness. 


Damaged painted surfaces. 


Obliterated identification 
plates. 


Lonse or missing nuts, 
screws, pins, and eye- 
bolts. 


Inspect threaded rods for 
worn, damaged, or binding 
threads. 


Inspect frame for cracked 
welds. 


Inspect fuel inlet duct 
handler for: 


Chain-drive mechanism 
and threaded rods for 
foreign matter. 


Worn or damaged 
sprockets, bushings, or 
pins. 


Broken or inoperative 
ratchet wrench. 


een 


Figure 27-4. 


Storage 


Reference/Remarks 


X | Prior to shipment. See figures 
27-1 and 27-2. 


Paint with orange-yellow 
enamel (Federal Specification 
TT-E-~489); color 13538 
(Federal Standard 595), 


Paint with black lacquer 
(Federal Specification 
TT-L-32); color 17038 
(Federal Standard 595), 


Replace or tighten hardware. 
Refer to Torque Values for 
Nuts, Bolts, and Screws in 
R-3825-5, Volume I, 


Replace rods, 


Replace handler. 


Refer to R-3825-5, Volume I 
for cleaning procedures. 


Replace parts. 


Replace wrench. 
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Maintenance Requirements for Propellant 


Inlet Duct Handlers (Sheet 1 of 2) 
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Requirements Pa a Reference/Remarks 
Bent wedge support and X |X Engage tip of setscrew in slot 
binding adjustinent nut. to allow free linear motion 

and to prevent rotation of 
wedge suppert; otherwise, 
replace parts. 

Tension sprocket adjust~- Whenever chain is installed. 

ment, Adjust shaft by tightening 
castellated nut fingertight 
and installing cotter pin. 

Chain adjustment. Whenever chain is installed. 
Manually move tension sprocket 
toward chain adjustment nut to 
remove slack from chain. 
Tighten chain adjustment nut 
until itseats on endplate. back 
oifnut1/2turn. Sprocket shall 
move Slightly with hand pressure. 

Inspect oxidizer inlet duct 
handler for: 

Missing or damaged X| Xx Remove pin, replace knobs or 

knobs or adapters. adapters, and replace pin. 

Bent arms, pins, or eye- X| X Replace parts. 

bolts. 

Proof-test handlers. x Every 12 months. Required 


only on handlers to be used 
within a stacked Saturn vehicle. 
(Refer to paragraph 27-9. ) 


Figure 27-4. Maintenance Requirements for Propellant 
inlet Duct Handers (Sheet 2 of 2) 
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Figure 27-5. Proof-Testing Propellant Inlet Duct Handlers 
27-8 Change No. 7 - 24 May 1968 
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SECTION XXVIII 
PROPELLANT FEED SYSTEM HANDLERS 


WARNING 


OXIDIZER FEED SYSTEM HANDLER 9016786 AND FULL FEED 
SYSTEM HANDLER 9016787 MUST BE OPERATED BY AUTHORIZED 
PRRSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 
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TABLE OF CONTENTS 


PARAGRAPH PAGE 
28-1 Descriplion and Leading Particulars of Oxidizer 

Feed Svstem Handler 9016786 . 1... cece e'e eee 28-1 
28-3 Description and Leading Particulars of Fuel Feed 
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nh 

ce 
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System Handler 9016787 2. oe eee eee eres 
28-6 Configuration Change - Manual Effectivity ...... 28~3 


28-7 Maintenance of Propellant Feed System Handlers .....+. 28-3 
28-9 Proof-Testing Oxidizer Feed System Handler 
Strap Assemblies * 2. © ¢ + ¢ © + © © © 2 wp © © © 8 28-4 


28-1, DESCRIPTION AND LEADING PARTICULARS OF OXIDIZERK FEED 
SYSTEM HANDLER 9016786. 


28-2, The oxidizer feed system handler (figure 28-1), with uiversal sling 9016779, 
removes anc installs the oxidizer feed system duct. The handler consists of a tu- 
bular beam, with an adapter socket to attach to the sling, and two nylon-webbing 
straps, with snap hooks to handle the duct, Two sets of hcoks are welded to the 
beam ends. The black hooks handle the duct when the engine is in a vertical posi- 
tion; the red hooks, in a horizontal position, The handler has a work -load capacity 
of 65 pounds and is proof-tested to 130 pounds, Instructions for the use cf the 
nandler are in R~3825-3, 


28-3. DESCRIPTION AND LEADING PARTICULARS OF FUEL FEED SYSTEM 
HANDLER 9016787, CO ier = 


28-4, The fuel feed system handler (figure 28-2), with universal sling 9016779, 
removes and installs the fuel feed system duct when the engine is in a horizontal 
position. ‘The handler consists of a tubular frame with an adapter socket to attach 
to the sling. A support plate is attached to one end of the beam to prevent end 
movement of the duct. Four spring-loaded hooks, two of them hinged, attach to 
the duct tie rods to secure the duct to the handler. The handler strap supports 
the duct fuel bootstrap line. The handler has a work-load capacity of 80 pounds 
and : proof-tested to 160 pounds. Instructions for the use of the handler are in 
R-3825-3, 
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Figure 28-1. Oxidizer Feed System Handler 
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Figure 28-2, Fuel Feed System Handler 
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Figure 28-3, Configuration Change + Manual Effectivity 


28-5. CONFIGURATION CHANGE - MANUAL EFFECTIVITY. 


28-6. The modification incorporated changing configuration of the fuel feed sys~- 
tem handler is listed in figure 28-3, 


28-7, MAINTENANCE OF PROPELLANT FEED SYSTEM HANDLERS, 
28~-%, Maintenance tasks required on the propellant feed system handlers are 


lis..d in figure 28-4. Information presented lists the tasks to be performed, when 
they shall ve performed, and where data support is found. 


Receiving 


Requirements Reference/Remarks 


Inspect handlers for: 


Completeness. Prior to shipment. See figures 


28~1 and 28-2, 


Frayed, broken, or Replace straps. 


deteriorated straps. 


Afcer each use, paint with 
orange~yellow enamel 
(MIL-E-7729, Type 1), color 
13538 (Federal Standard 595). 
For outboard clips use black 
enamel (MIL-E-7729, Type J), 
color 17038 (Federal Standard 
§95). For inboard clips use 
red enamel (MIL-E-.7729, 
Type I); color 11136 (Federal 
Standard 595). 


Figure 28-4. Maintenance Requirements for Propellant 
Feed System Handlers (Sheet 1 of 2) 


Damaged painted sur- 
faces. 
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Requirements fe Py <p) Reference/Remarks 
Damaged oz worn hooks D4 Replace parts. 
or buckles. 
Inspect beam for cracked x Replace handler. 
welds, 
Inspect oxidizer feed sys~ 
tem handler for: 
Frayed, loose, or broken| X x Replace cubles. 
cables. 
Obliterated identification Xx x Paint with black lacquer 


plates. (Mederal Specification 
TT-~L-32), color 17038 
(Federal Standard 595), 


Inspect fuel feed system 
handler for: 


Binding or inoperative x x Replace latches. 
hook latches. 
Broken springs, x x Replace springs, 
i Proof-test oxidizer feed : XxX | Every 6 months. Refer to 
system: handler paragraph 28-9, 
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Feed System Handlers (Sheet 2 of 2) 


28-9, PROOF-TESTING OXIDIZER FEED SYSTEM HANDLER STRAP 
ASSEMBLIES, 


28-10, Proof-testing the oxidizer feed system handler consists of removing the 
strap assemblies and applying a specified load to each strap assembly. 


a. Unhook strap assemblies from handler assembly. 


28-4 Change No. 4+ 3 August 1967 


R-3825~5 Section XXVIII 
Volume 


b. Support each strap assembly by one hook, in vertical position. Support 
handler assembly independently of strap assemblies to avoid pre~loading strap 
assemblies or hooks. 


WARNING 


Do not allow handler assembly to be supported by 
strap assembly security cables, since cables can 
break under the load, causing Injury to personne] 
or damage to equipment, 


c. Apply a 100 £5 pound load to lower hook of each strap. 
WARNING 

Test weight causes extreme strain on strap assembly. 
Accelerating or jerking the proof-test weight during 
installation or while suspended can cause undue strain 
and possible failure of the strap assembly, resulting 
in injury to personnel or damage to equipment. 

d. Remove proof-load from strap assemblies. 


e. Hook strap assemblies to handler assembly. 
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SECTION XXTK 
START TANK INSTALLER 2016783 


WARNING 


START TANK INSTALLER 9016783 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


ot 


ee a hn er mae neat TY A EAU ara 


TABLE OF CONTENTS 


PARAGRAPH PAGE 
29~1 Description and Leading Particulars of Start Tank 

WISIQeR 4730 eve ce a oe ee a ew Be ee ee ae 29-1 

29-3 Configuration Change - Manual Effectivity .... 29-1 

29-5 Maintenance of Start Tank Installer 2... ee ee 29-1 


29-1, DESCRIPTION AND LEADING PARTICULARS OF START TANK 


INSTALLER. 


29-2, The start tank installer (figure 29-1), with the start tank sling, removes 
and installs the start tank when the engine is installed on Engine Handler G4034 or 
G4064. The installer consists of a platform with 2 channel tracks, supported by 

2 folding legs, and a dolly with a padded ring, supported oy 3 adjustable caster 
wheels which attach to the ring by lockpins. Turning the knurled adjustment knob 
above each caster raises or lowers the padded ring up to 3 inches, The platform 
is assembled and secured with lockpins. The legs and channel tracks itaay be 
folded onto the platform when the installer is not in use, The channel tracks of 
installer 9016783-11 are reinforced to increase the work-load capacity, the padded 
ring is chamfered to create a larger bearing surface to support the start tank, and 
protective rubber caps are added to the top of the adjustabie caster wheels to pro- 
tect engine components from damage. Installer 9016783 has a work-load capacity 
of 80 pounds and is proof-tested to 160 pounds; installer 9016783~-11 has a work- 
load capacity of 100 pounds and is proof-tested to 200 pounds. Insiructions for the 
use of the installer are in Technical Manual R-3825-3. 


29-3, CONFIGURATION CHANGE - MANUAL EFFECTIVITY. 


29-4. The modification incorporated changing configuration of the start tank 
installer is listed in figure 29-2. 


29-5. MAINTENANCE OF START TANK INSTALLER. 


29-6, Maintenance tasks required on the installer are listed in figure 29-3. 
Information presented lists the tasks to be performed, when they shall be per-~ 
formed, and where data support is found. 
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Figure 29-1. Start Tank Installer 
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Figure 29-2. Configuration Change - Mannal Effectivity 


29~2 


Requirements 


Inspect installer for: 
Completeness 


Bent or missing lockpins. 


Bent frame or cracked 
welds. 


Binding or inoperative 
leg adjustment screws. 
Worn, damaged, or 

binding caster threads. 


Damaged painted sur- 
faces. 


Obliterated identifica- 
cation plates. 


Clean inataller. 


Inspect dolly rubber pad 
for damage or deteriora- 
tion. 


ama intel 


Receiving 


R-5825~-5 
Volume II 


Prior to Use 


Storage 


| Special 


a 


Figure 29-3. Maintenance Requirements for Start Tank Installer 
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Prior to shipment. See figure 
29~1, 


Replace lockpins. 
Replace frame, 


Replace screws. 
Replace casters. 


After each use, paint with 
orange-yellow enamel (Federal 
Specification TT~E-489), color 
13538 (Federal Standard 595). 


After each use, paint wiih 
black lacquer (Federal Sveci- 
fication T'T-1L-32), color 
17038 ({'. Jeval Standard 595). 


Refer to R-3825-5, VolumelI # 
for cleaning procedures. 


Replace pad. 
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Paragraphs 30-1 to 30-4 
SEC'IION XXX 


FLUID LINES INTERFACE SUPPORT 9020628 AND FLUID LINES 
INTERFACE ARM SUPPORT 9026988 


WARNING 


FLUID LINES INTERFACE SUPPORT 9020628 AND FLUID LINES 
INTERFACE ARM SUPPORT 9026988 MUST BE OPERATED BY 
AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 
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TABLE OF CONTENTS 


PARAGRAPH PAGE 
30-1 Description and Leading Particulars of Fluid Lines 

Interface Support 9020628 2... ee ee 30-1 

30-3 Configuration Changes--Manual Effectivity. ....... 30~1 

30-5 Maintenance of Fluid Lines Interface Support .......,.... 30-3 
30-7 Desc tiption and Leading Particulars for Fluid Lines Interface 

Arm Support 9026988 ©... 0 ee ee ee 30~4 
30-9 Maintenance of Fluid Lines Interface Arm Support ........ 30-4 


30-1. DESCRIPTION AND LEADING PARTICULARS OF FLUID LINES INTER- 


FACE SUI SUPPORT 9020628. 


30-2, The fluid lines interfuc. support (figure 30-1), supports the engine connect 
fluid and pneumatic lines position when the engine is installed on the engine handler 
or vertical installer, or when the engine is being handled, or being installed in the 
vehicle. ‘The interface support is secured by engine handler equipment for trans- 
port on the handler, and is adjustable to permit manipulation of the flexible lines 
during engine rotation or installation. The support consists of a tubular beam arm 
with an adjustable handler support bracket, two rectangular nuts, a strap and 
buckle, and an adapter with a tube clamp suppoi't incorporating padded tube clamps 
to accommedate various tube sizes. Support 9020628-41 increases the depth of 

the 3/8-inch diameter clamping notch to accommedate 1/2-inch diameter tubing. 
Support 9020628-51 incorporates an elbow joint in the tubular arm to permit posi- 
tioning of the interface panel and adjustment for clearance during engine installa- 
tion. Instructions for the use of the support are in R-3825-1B and R-3825-3, 


30-3, CONFIGURATION CHANGES--MANUAL EFFECTIVITY. 


30-4. Modifications incorporated changing configuration of the fluid lines inter- 
face support are listed in figure 30-2, 
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Section XXX R-3825-5 
Volume Il 


19 (SYHICAL) 
1} (TYPICAL) 


£1] on supPORT 9020626 -31 AND -41 
Oo} ON SUPPORT 9090628-51 


J2-5+2-2 


Index 
Number Nomenclature Nomenciature 

1 Bolt Clamp Assembly 
Washer Captive Bolt (2 reqd) (Alter- 
Nut nate AN107431) 

2 Bolt (2 reqd) Washer (2 reqd) 
Washer (2 reqd) 7 Clamp Assembly 
Nut (2 reqd) Captive Bolt (4 reqd) 

3 Pin (2 reqd) Washer (4 reqd) 

4 Bolt (3 reqd) 8 Cable (5 reqd) 
Washer (3 reqd) Sleeve (10 reqd) 
Nut (3 reqd) 9 Clamp Assembly 

5 Gate 


 amanin enna. 


Figure 30-1. Fluid Lines Interface Support (Sheet 1 of 2) 


30-2 Change No. 6 - 2 February 1968 


Index 


Number 


il 


12 
13 
14 


15 


16 
17 


R-3825-5 
Volume I 


Nomenclature 


Pin 
Cable 

Sleeve (2 reqd) 
Balt 


19 


Nut 

Washer (2 reqd) 
Channel Arm 
Strap Assembly 
Pin 

Cable 21 
Sleeve (2 reqd) 

Clevis Bolt 

Nut 

Washer 

Arm 22 
Captive Bolt 

Washer (2 reqd) 


20 


(a) Not used if clevis and lug are welded. 


Section XXX 
Paragraphs 30-5 to 30-6 


Nomenclature 


Nut (2 reqd) 
Handler Support Bracket 
Cable (2 reqd) 
Sleeve (4 reqd) 
Elbow 

aes 

Bolt(@) (2 reqd) 
Nut(@) (4 reqd) 
Washor(a) (2 reqd) 
Arm 

Lug 

Bolt(a) (2 reqd) 
Nut(@} (2 reqd) 
Washer(@) (2 reqd) 
Pin (2 reqd) 

Cable (2 reqd) 
Sleeve (4 reqd) 


Figure 30-1, Fluid Lines Interface Support (Sheet 2 of 2) 


30-5. MAINTENANCE OF FLUID LINES INTERFACE SUPPORT. 


30-6, Maintenance tasks required on the interface support are listed in figure 
30-3. Information preu2nted lists the tasks to be performed, when they shall be 
performed, and where da a support is found. 


Approved ECP Part 
Number Number 
9020628 
J2-135 - 
J2-193 -al 
J2+205 -31 
J2-473 ~41 
J2-480 -51 


Figure 30-2. Configuration Changes - Manual Effectivity 


Incorporated In 
Manual Dated 


30 July 1964 
30 July 1964 
30 July 1964 

7 January 1966 
3 May 1966 
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Section XXX R-3825-5 
Paragraphs 30-7 to 30-10 Yolume II 


Prior to Use 


Receiving 


Reference/Remarks 


SPR epenquen mn 


Requirements 


Inspect interface support 
for: 


Prior ta shipment, See figure 
30-1, 


Replace cables. 


Completeness. 


Frayed, loose, or 
broken cables. 
Bent or missing pins. Replace pins. 


Missing or damaged Replace inserts. 


inserts. 
Cracked welds. 


Damaged painted sur- 
faces. 


Replace arm. 


After each use and prior to 
storage, paint exposed surfaces 
with red enamel (Federal Speci- 
fication TT-E-489), color 
11186 (Federal Standard 495). 


Refer to R-3825-5, Volume I 
for cleaning procedures, 


{Clean interface support. 


Figure 30-3. Maintenance Requirements for Fluid Lines Interface Support 


30-7. DESCRIPTION AND LEADING PARTICULARS FOR FLUID LINES INTER- 
FACE ARM SUPPORT 9026988. 


30-8. The fluid lines interface arm support (figure 30-3) is used to replace the 
fluid lines interface arm to support customer connect fluid lines during engine in- 
stallation into the SIVB stage, series 500 vehicle. The arm supports fluid lines 
with the engine in a horizontal or vertical position and during rotation of the engine. 
The arm support must be replaced with the fluid lines interface arm for engine 
shipment. Instructions for use of the arm support are in R-3825-3. 


30-9. MAINTENANCE OF FLUID LINES INTERFACE ARM SUPPORT. 
30-10. Maintenance tasks on the arm support are listed in figure 30-5. Informa~ 


tion presented lists the tasks to be performed, when they must be performed, and 
reference to data to acconiplish these tasks. 
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Figure 30~4, Fluid Lines Interface Arm Support 
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Inspect arm support for: 


Completeness. See figure 30-3. 


Frayed, loose, or Replace cables. 
broken cables. 


Bent or missing pins. Replace pins. 


Cracked welds. Replace arm. 

After each use and prior to 
storage, paint exposed surfaces 
with red enamel (Federal Spect- 
fication T'T-H-489), color 
11136 (Federal Standard 595), 


Damaged painted 
surfaces. 


Ooliterated markings. After each use and priur to 
storage. Stencil markings 
with lacquer (Federal Specifi- 
cation TYT-L-32); color 37875 
(Federal Standard 595). 


| Clean interface arm 
support. 


Refer to R~3825-5, Volume I 
for cleaning procedures. 


Figure 30-5. Maintenance Requirements for Fluid Lines 
Interface Arm Support 
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THRUST CHAMBER SEAL BALLOON 9016720 


TABLE OF CONTENTS 


PARAGRAPH PAGE 
31-1 Description and Leading Particulars of Thrust 

Chamber Seal Balloon ........0 8003 pe eee eae 31-1 
31-3 Maintenance of Thrust Chamber Seal Balloon ,...... 31-1 


31-1. DESCRIPTION AND LEADING PARTICULARS OF THRUST CHAMBER, 


ee ho te Senta | 


SEAL BALLOON, 


31-2, The thrust chamber seal balloon isa flaccid, spherical balloon 50 inches 
in diameter. A 1/4-inch diameter inlet tube is 30 feet long and contains a valve 
at the inlet, The balloon is placed in the thrust chamber and inflated with helium 
or nitrogen gas. It occupies space and prevents contamination and moisture from 
entering the combustion chamber, injector, and hot-gas ports. Instructions for 
the use of the balloon are in Technical Manual R-3825-3. 


31-3. MAINTENANCE OF THRUST CHAMBER SEAL BALLOON. 
31-4. Maintenance tasks required on the balloon are listed in figure 31-1. 


Infor mation presented lists the tasks to be performed, when they shall be per- 
formed, and where data support is found. 


Section X¥XI 


Requirements 
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Inspect balloon for cuts, 
abrasicns, foreign matter, 
and contamination, 


Package balloon. 


Receiving 


R-3825-5 


Volume I 
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> 
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} Special 


Reference/Remarks 


Replace balloon. 


Coat entire exterior surface 
with tale (MIL-T-50038). 
Wrap in film (MIL- F-22191) 
and package in a bag fabri- 
cated from film. Exhaust 
excess air from bag and heat 
seal. Individually pack bal- 
loon in a folding box (Federal 
Specification PPP-B-586), 
and identify. 


Figure 31-1. Maintenance Requirements for Thrust Chamber Seal Balloon 
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SPARK IGNITER CABLE PRESSURIZATION TOOL KIT 9025425 


WARNING 


SPARK IGNITER CABLE PRESSURIZATION TOOL KIT 9025425 MUST BE OPERATED 
LY AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 
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TANLE OF CONTENTS 


PATLAGRAPH PAGE PARAGRAPH PAGE, 

3pm] Description and Leading 32~7 Leak Testings....... ia er ie are 32-3 
Particulars. ...civecccceees ovahelaians 32-1 32-8 = =Maintaining Flectrical Packane 

52-5 Configuration Changes~~Manual Pressure Monitor Adapter Assembly... 325 

PPPEGHAVLtY. Ce cece eects 32-3 32-9 Lubricating Crimping Tool........-. 5268 

32-10 Adyusting Crimping Tool. ..ccssceues Fdants 

32-900 Maintenance of Spark Igniter 42-11 Checking Pressure Gage... ccc ieeeene Sree! 


Cable ible Pressurization “Foolkit ereaee 


Underlined ditles denote primary paragraphs. 
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32-1, DESCRIPTION AND LEADING 


PARTICULARS. 


32-2. The pressurization tool kits (figure 32-1) 
are used to pressurize, leak test, monitor 
pressure, and repressurize the electrical con- 
trol assembly, the flight inatrumentation 
packages, and the installed spark igniter cables. 
Kit 9025425-11 consists of a spark igniter cable 
pressurization manifold assembly, a spark 
igniter cable pressure monitor adapter assem- 
bly, a package and cable pressurizing adapter 
assembly, an electrical package pressure 
monitor adapter assembly, a crowfoot wrench, 

a pressure gage, a reducer, packings, a 
crimping tool, and a reusable storage container. 
Prassurization tool kit 9025425-21 contains the 
same items ag kit 9025425-11 except that the 
spark igniter cable preasure monitor adapter 
assembly and the basic electrical package pres- 
sure monitor adapter assembly are deleted. In 
addition, kit 9025425-21 incorporates a pressure 
adapter swivel, an adapter pressure cap, 
additional packings, and an electrical package 
pressure monitor adapter assembly with an 
adjustable valve stem deflector. Pressurization 
tool kit 9025425-31 ig the same ag the ~21 kit 
with the acddilion of a pressure adapter that 
permits the use of ‘Tygon tubing when assembling 
test setups. ‘The spark igniter cable pressuri- 
zation manifold assembly incorporates pressure, 


oo at 
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vacuum, and gage connection ports, a burst 
diaphragm, a vent valve, two control valves, 
straps for support during use, a filter in the 
pressure connecting port, and a pressurizing 
hose approximately 6 feet long. The package and 
cable pressurizing adapter assernbly is a T-fitting 
that incorporates a burst diaphragm and porta to 
interconnect the adapters, gage, and pressurizing 
equipment. The electrical package pressure 
monitor adapters are assemblies that connect to 
the air filler valve and to the package and cable 
pressure adapter or directly to the pressure 

gage for monitoring pressure. The crowfool 
wrench is used with standard tonls to torque the 
spark igniter cable and package cir filler valves. 
The new electrical package pregsure monitor 
adapter assembly in kit 9025425-21 oliminates 
pressure loss during monitoring and pressuriza- 
tion. The pressure adapter swivel provides an 
easy means of attaching and rernoving the 
pressurizing hose. The adapter pressure cap is 
used to close the 1/4-inch threaded port on the 
package and cable pressurizing adapter assembly 
during an engine test. The crimping tool is used 
when the spark igniter cables incorporate 
pressurizing tube utubs. See figure 32-2 for 
leading particulars of the toolkit. Instructions 
for using the toolkit components are in R-3825-15 
and R-3825-3. 
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VACUUM burst 
Rorieitg DIAPHRAGM 
PREESLRE ADAPIER CONNECTION 
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PACKAGE AND 
CAVED PAckine Ms23778-4 (6 REQ) CABLE 
PRESSURIZING 
ADAPTER ASSY 
CE 9019535 
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PRESSUIE 
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Figure 32-1. Spark Igniter Cable Fregsurlzation Toolkit 
32-2 Change No. 17 ~ 25 January 1973 
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Spark igniter cable 
pressurization manifold 


Length 7.5 in. 

Width 6.5 in. 

Height 2,5 in, 

Operating pressure 50 (+5, -0) ps*z 
Vacuum 10-5 mm of mercury 
Burst diaphragm rating 980 psig 

Hose length 74 in, 

Hose bend radius 3 in. (min) 

Strap length 20 in, 


10-micron nominal, 
25-micron absolute 


Filter rating 


Electrical package pressure 
monitor adapter assembly 


Length Sin, 

Inlet port AND10050-2 
Pressure gage 

Pressurizing and 0-30 psig 

monitoring 
Package and cable 

Pressuriaing adapter 

Burst diaphragm rating 40 45 psig 
Crowfoot wrench 

Drive 3/8 in. 

Length Adds 2-in. arm. 

Size 5/8 in. between flats 


Crimping lool 


Capacity 1/8-in. diameter tubing 
Length 19 in, 


Figure 32-2, Leading Particulars 


2-3, CONFIGURATION CHANGES--MANUAL 
EFFECTIVITY. 


32-4, Modifications that are incorporated and 
that change configuration of the spark igniter 
cable pressurization toolkit are listed in 
figure 32-3. 
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Approved Incorporated in 
ECP No. Part No. Manual Date __ 
J2-512 9025425-11 7 September 1966 
12-532R1 9025425-11 19 January 1967 
J2-610 9025425-21 2 February 1968 
J2-706 9025425-31 25 January 19% 


Figure 32-3. Configuration Changes-- 
Manual Effectivity 


32-5. MAINTENANCE OF SPARK IGNITER 
CABLE PRESSURIZATION TOOLKIT, 


32-6. Maintenance tasks required on the spark 
igniter cable pressurization toolkit are listed 

in figure 32-4, Information presented lists the 
tasks to be performed, when the tasks must he 
performed, and where data support is found. 
Maintenance tasks include cleaning, leak-testing 
the manifold, and adjusting and lubricating the 
crimping tool. 


a. When assembling toolkit parts during 
maintenance, lubricate packing and threads, as 
applicable, for static pneumatic service. (Refer 
to section I]. ) : 


CAUTION 


In the following procedure, the burst 
diaphragm diffuser must not be used 
asa wrenching or torquing surface 
since damage to the diaphragm can 
occur, 


b. Torque burst diaphragm assemblies to 
80-120 in-J). 


32-7. LEAK TESTING. Teck testing consists 
of pressurizing tne manifold with a regulated 
source of gaseous nitrogen and checking fcr 
leakage at joints, connections, and components. 


a. Seal manifold adapter hose with suitable 
plug and adapter, Torque to 4-5 in-lb. 


b. With manifold PUMP VALVE hand valve 
closed and PRESS. VALVE hand valve open, 
apply 50 +5 psig gaseous nitrogen pressure to 
inlet port. 


CAUTION 


In the following procedure, leak-test 
compound contacting the burst dia- 
phragm rupture disk may result in 
damige to the disk, 


ec. Cover openings in nurst diaphragm 
diffuser with masking tape {Federal Snecifica- 
tion UU-~T-106), or equivalent, to prevent entry 
of leak-test compound, Provide a small hole in 
tape over one diffuser opening to check for 
leakage. Leak-teat ull joints and connections 
with leak-test compound (MSFC-SPEC-384), ff 
Leakage is not allowable. 


d. Remove protective cap and check VAC 
port for leakage. Leakage is not allowable, 
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Requirements 
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™ {Prior to Use 


Inspect toolkit for completeness, (See figure 32-1.) 


ne 
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Inspect manifold cables and straps Replace cable o1 strap. 


for frayed or broken strands. 


When leaking or difficult to operate. 


Replace manifold valves and packing. 
(Refer to paragraph 32-6. ) 


When rupture disi 1s scratched or 
shows signs of deformation. (Refer 
to paragraph 32-6, ) 


Replace manifold burst diaphragm 
and packing. 


Whenever contamination of assembly 
is suspected or known to be con- 
taminated. The assembly must be 
cleaned for pneumatic service und 
visually inspected to be free of any 
rust, scale, dirt, chips, and foreign 
particles. Refer to section I for 
applicable cleaning procedurys. 


- Clean manifold, monitoring adapters, 
and pressurizing adapters. 


WARNING 


Trichloroethylene is a toxic 
solvent. Inhalation of its vapors 
or prolonged contact with the 
lHquid can cause serious injury 
or death. 


Every 6 months, when restriction is 
suspected, and whenever disassembled 
from manifold. Ultrasonically clean 
filter wiih trichloroethylene 

(MIL- T-27602). 


Clean manifold filter and outer 
housing. 


As necessary to maintain level of 
cleanness. Remove burst diaphragm 
assembly. Disassembly of the burst 
diaphragm is not required for cleaning. 
Refer to Cleaning Burst Diaphragms in 
R~3825-5, Volume fandtoparagraph 32-€, 


Clean manifold and pressurizing adapter 
burst diaphragms. 
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Figure 32-4, Maintenance Requirements for Spark Igniter Cable Pressurization Toolkit 
(Sheet 1 of 2} 
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Proof-pressure-test manifold KX} Every 12 months. Disconnect hose from 


hose. manifold and adapter, Apply 809 140 psig 
gaseous nitrogen (MIL- P-27401) pressure 
for 2 minutes. No permanent deformation 
is allowable. 


Leak-test manifold, x X{ Every 6 months, or when teakage is 
suspected, (Refer to paragraph 32-7, ) 

Replace packings, x Whenever tools are assembled to perform 
a task. 

Check accuracy of pressurizing Xj Every 6 months. Check gage to ensure an 

and monitoring gage, accuracy of +0.5 percent of full scale. 


(Refer to paragraph 32-11, } 


Adjust crimping toot, X%] Whenever inadcquale crimp is made. 
(Refer to paragraph 32-10.) 


Lubricate crimping tool. XX} As necessary when tool becomes difficult 
to operate. (Refer to paragraph 32-9.) 


Inspect crimping tool jaws for x Replace crimping tool. 
nicks, burs, and sharp edges. 
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Figure 32-4, Maintenance Requirements for Spark Igniter Cable Pressurization Toolkit 
(Sheet 2 of 2) 


32-8, MAINTAINING ELECTRICAL PACKAGE CANTION 
PRESSURE MONITOR ADAPTER ASSEMBLY. 
The following procedure may be use as neces- 
sary to maintain the electrical package pres- 
sure monitor adapter assembly (figure 32-5) in 

a serviceable condition. Whenever trichloroethyl- 
ene (MIL-T-27602) or cleaning compound 

{(MIL~ C-81302) is called out in this procedure ® In the following procedure, only 
the following warning and ciution apply: enough holding force should be 
applied on the body of the adapter 


When using trichlaroethylene, rubber 
or neoprene gloves must not be worn, 
since trichloroethytene dissolves these 
materials and leaves a residue on sur- 
face parts. 


WARNING 
to remove the nut, No force 
Trichloroethylene is a toxie solvent. should be transmitted to the inlet 
Inhalation of its vapors or prolonged lube of the adapter, 
contact with the liquid can cause 
serious injury or death. a. Secure body of adapter 9019531-11 in vise 


using fiber or wood blocks to protect the body 


@ Cleaning compound (MIL- C-81302) is during remova! of nut 2755-6 


volatile. Use ina well-ventilated 
area since the vapors displace the 
oxygen in the air, resulting in 
suffocation. 
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Figure 32-5. Electrical Package Pressure 
Monitor Adapter Assembly 


b. Rotale deflator 9025516 counterclockwise 
until it stops, then rotate clockwise one fuil 
urn. 


c. Rotate nut 2755-6 counterclockwise until 
itis free of the hody (approximately 2 turns) 
while preventing deflator from turning. 


CAUTIGN 


Care must be exercised during the 
following procedure to prevent loss 
of the washer, whic can easiiy drop 
out of place. 


d. Rotate deflator 9425516 counterclockwise 
until free of body; thea remove deflator 
9025516, nut 2755-6, washer 2529-7, and 
packings as an assembly. 


e. Remove washer 2529-7 from deflator 
9025516 (if not siready accomplished), and 
separate deflator from nut 2755-6. Remove 
packings fror deflator and nut. 


f, Clean nut 2755-6, including bage of nut, 
and deflator 9025816 by handwiping. (Refer to 
R-3825-5, Volume I for cleaning.) 


NOTE 


It is preferable to replace used 
packings, whether defective or not. 
However, reuse ig not detrimental 
unless packings are visibly dam- 
aged or are known to have failed. 


32-6 Change No. 17 + 25 January 1973 


g. If packings MS29513-008 and MS28778-5 
are not replaced, wipe packings with a clean, 
nyloa cloth Na. 7815 (Victor Gloves, Inc) 
moistened with new or distilled trichloroethylene 
{(MIL-T-27602) or cleaning compound 
(MIL-C-81302, ‘Type li). Dry packings with 
lew-preasure, filtered gaseous nitrogen 
(MIL-P-27401). Lubricate deflator packing 
™M1$29513-008 (Method L, R-3825-5, Volume I) 
and nut packing MS28778-5 (Method J, R-3825-5, 
Volume I) with lubricant grease RB0140-012 
(Rocketdyne). 


h. If packings MS29513-008 and MS28778-5 
are replaced, lubricate deflator packing 
MS28513-008 (Method L, R-3825-5, Volume I) 
and nut packing MS28778-5 (Method J, R-3825-5, 
Volume 1) with lubricant grease RBO140-012 
(Rocketdyne). 


i. Install pacning MS28778-5 on nut 2755-6 
and packing MS29513-008 on deflator 9025516. 


iA. Lubricate threads of nut 2755-6 (Methed 
A, R-3825-5, Volume 1) with lubricant grease 
RBO140-012 (Rocketdyne). 


j. Reassemble deflator 9025516, nut 2755-6, 
and washer 2529-7. Retain washer hy position- 
ing nut towards deflator threads. 


k. Remove adapter 9019531-17 from vise. 
Remove ring 7474-58, outside sleeve 1223A-J% 
2 collars 275515, union tip 12234-?, and seal 
9025517 from body of adapter 9019531-11. 


WARNING 


Compressed gas must not be used for 
drying or cleaning unless effective 
ship guarding is used and personal 
protection equipment is worn. 


1, Clean internal threads in body of adapter 
9019531-11 by agitating in trichloroethylene 
(MIL-T-27602) or cleaning compound 
(MIL-C-81302, Type 11). Do not allow fluid to 
enter tube of adapter. Purge dry with filtered 
low-pressure (less than 30 psig) gaseous nitrogen ff 
(MIL-P-27401) through tube of adapter to verify 
there is no restriction in tube or body. 


m. Obtain assembly of deflator 9025516, nut , 
2755-6, and washer 2529-7 and position washer 
concentric with deflator. 


n. Inatall aasembly obtained in step m into 
body of adapter by turning deflator 9025516 and 
nut 2755-6 simultaneously clockwise unti] pack- 
ing friction ia observed. During installation 
check for any binding due to difference in thread 
pitches of deflator and nut. 
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CAUTION 


In the following pracedure, only 
enough helding force should be 
applied on the body of the adapter 
to remove the nut. No force 
should be transmitted to the inlet 
{ube of the adapter during torquing 
of nut 2755-6. 


0. Secure body of adapter 9019531~11 in 
vise using fiber or wood blocks to protect the 
hedy, and torque nut 2755-6 to 20-25 in«lb. 


p. Rotate deflator 9025516 fully counter- 
clockwise and clockwise at least 2 times to 
verify proper assembly and to seat deflator 
packing, Leave deflator in full clockwise 
position. 


q. Install seal 9025517 in body of adapter 
9019531-11. Use new seal if old seal is 
damaged, There must be at least 1/32-inch 
radial clearance between outside diameter of 
deflator and inside diameter of seal, 


r. Reinstall union tip 1223A-2, 2 coliars 
2755-15, outside sleeve 1223A4-12, and ring 
7474-58 on body of adapter 9019531-11. Ro- 
tate deflator to full counterclockwise position. 


s. Test adapter 9019530-A1 or -31 as 
follows: 


(i) Obtain an air filler valve 
RD284-001-0001 and rotate swivel nut clockwise 
to close metal-to-metal seat. 


(2) Install adapter on air filler valve. 


(3) Cover adapter and air filler valve 
with a barmer, ind proof-pressure test 
adapter by pres surizing te $0 45 psig for 2 
minutes using gaseous nitrogen (MIL-P-27401), 
There must be ne deformation of components. 
Depressurize adapter te zero psig. 


(4) Leak test adapter by pressurizing to 
30 (+5, ~0) psig for 2 minutes using gaseous 
nitrogen. Apply leak-test compound 
fl (MSFC-SPEC-384) to all areas of the adapter 
where pressurizing gas could escape, Leak- 
age is not allowable. Depressurize adapter 
to zero psig. 


(5) Rotate swivel nut 1-2 turns counter- 
clockwise on air filler valve, and rotate deflator 
on adapier to the full clockwise position, or 
until valve core is fully depressed. 


(6) Apply gaseous nitrogen pressure to 
the adapter and check for audible flow past the 
metal-to- metal seat of the air filler valve. 


(7) If flow exists past the mctal-to-metal 
seat of the air filler valve, adapter can be con- 
sidered satisfactory. Depressurize adapter to 
zero psig, turn deflator fully counterclockwise, 
disconnect pressurizing equipment, and dis~- 
connect adapter from air iller valve. 


(8) If no flow or extremely restricted 
flow (seepage past metal-to-metal seat) exists, 
the reason may be one or a combination of the 
following problems: 


(a} The flat on the deflator is blocked or 
it is not the correct size. The existence of 
this problem can be verified by accomplishing 
sleps a through d to remove deflator. Cheek 
deflator and body of adapter to see if a foreign 
object exists, or check dimension from flat to 
major thread diameter opposite the flat, which 
should be 0.255 to 0.2860 ineh. Correct any 
discrepancy that nay exist, reassemble 
adapter, and retest in accordance with step s. 


{b) The deflator chamfer is bottoming 
out in body of adapter. The existence of this 
problem can be verified by separating air 
filler valve and adapler, pressurizing adapler 
with gaseous nitrogen not to exceed 35 poig. 
and checking that flow exists past the deflator, 
Correct any discrepancy that may exist, re- 
assemble adapter, and retest in accordance 
with step s. 


(c) The inside diameter of sca! 9025517 
is contacting the outside diameter of the de- 
flator tip. The existence of this problem can 
he verified by separating the air filler and 
adapter assembly, and by removing ring, out- 
side sleeve, collars, and union tip. Check for 
at least 1/32-inch radial clearance between 
deflator and inside diameter of seal. Replace 
seal if clearance is not adequate, and recheck 
for radial clearance. Reinstall union tip, collars, 
oulside sleeve, and ring. Retest adapter ia 
accordance with step s. 
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Section XXXII 
Paragraphs 32-9 to 32-11 


32-9, LUBRICATING CRIMPING TOOL. Dis- 
assemble tool by removing bolts and ping; re- 
move any burs from bolts, pins, and joints; 

— and lubricate (Method W, R-3825-5, Volume I) 


with lubricant grease RB0140-012 (Rocketdyne). 


Assemble and tighten bolts to remove end play. 
(Bolt connecting jaw to handle, containin 
adjusting scraws, has left-hand threads. 


NOTE 


Excessive tightening of bolts affects 
ease of tool operation. 


32-10. ADJUSTING CRIMPING TOOL. The 
crimping tool is adjusted to crimp a 1/8-inch 
diameter CRES tubing (MIL-T-8808, Composi- 
tion 321 or 347, Type 1) with a 0. 035-inch wall 
thickness to a total thickness of 0.050 +0. 005 
inch. Use sample tube when adjusting tool. Do 


nT A TUT 


Part 
Number Nomenclature 
19-9019533 Pressure Gage 
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not adjust crimping tool by grinding handle 
stops. 


a. With crimping tocl open (handle spread 
apart), loosen locking screw 1-2 turns. (See 
figure 32-1.) 


b. Adjust total thickness of crimp by turning 
adjustment screw counterclockwise to increase, 
or clockwise to decrease. 


c. Crimp sample tube to 0.050 +0. 005 inch. 
Crimp must be obtained with stops in contact 
with each other. Repeat step b until correct 
crimp is obtained; then tighten lock screw. 


32-11. CHECKING PRESSURE GAGE, See fig- 
ure 32-6 for pressure gage calibration check 
requirements. The gage listed in figure 32-6 
is used in a pneumatic system. 


Test Standard®) 
Minimum Accuracy 
(4 Full Scale) 


Range Accuracy 
(+ Full Seale) 


0-39 psig 0.2% 
(0. 5%) 


(a) Range of test standard must be at least 100% but not more than 125% of range of instrument 


being tested. 


er ees AER 


Figure 32-6. WVressure Gage Calibration - Check Requirements 
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Supplement 
Number 


R-~-3825-5 
Vol I-18 


R-3825-5 
Vol H-19 


R-3825-5 
Vol Il-21 


R-3825-5 
Vol 11-22 


R-~-3825-5 
Vol U-23 


R-3625-5 
Vol 11-24 


1t- 3625-5 
Vol U-25 


R-3825-5 
Vol M-26 


MANUAL DATA SUPPLEMENT RECORD 


Dated 


mee ae, 


19 February 1968 


22 March 1968 


3 May 1968 


28 August 1968 


25 June 1968 


15 May 1969 


24 June 1969 


23 October 1971 


13 June 1972 
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Description 
Chanres procedure for function- 
testing gas generator high-low 
temperature cutoff panct, 


Changes reyvirement for checking 
the standard glags leak, and changes 
procedure for calibrating the turbine 
overspeed trip. 


Adds requircment to perform a 
proof test on propellant inlet 

duct handlers 90167384 and 9016785 
prior to their use in a siacked 
Saturn vehicle. 


Adds Forward Handling Sling G4042 
Mit data. 


Changes securing procedures for 
the liquid nitrogen service unit, 
and adds a caution. 


Provides for lubricating the yoke 
bearing and slide lock of Engine 
Handier G4064 when an engine is 
installed. 


Adds repair procedure for Microsol 
protective coating. Changes main- 
tenance requirements of G4042MD1 
adapter. Changes maintenance re- 
quirements of sequence controller 
handler. Adds requirement to 
inspect handlers, adapters, and 
slings for damaged protective 
coating. Changes maintenance 
requirement for internal access 
platform and base. 


Adds requirements that limit lifting 
capacity of Engine Components 
Installer G4072MD1. 


Changes pressure limit for pres- 
surized gases to be considered 
low-pressure. 


APPENDIX 


Supplement 
Status 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Not incorpo- 
rated due to 
equipment being 
motified by 
M12 change. 


Incorporated 
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APPENDIX R-3825-5 
Volume 0 


MANUAL DATs SUPPLEMENT RECORD 


Supplement 
Number Dated Description 

h-3825-6 2 October 1872 Changes lubricant used on Engine 

Vol 01-27 Components Iustallers 04071 and 
4072 boom and turntable. 

R-3825-5 19 October 1972 Changes solvent used to remove 

Vol II-28 existing lubricant and drying require - 
ments when relubricating components 
of the components installer sets. 

R-5825-5 13 April 1973 Adds warnings for handling specific 

Vol II-29 materials, 

R-3825+5 16 April 1973 Changes leak-test compound 

Vol Il 30 (MiL- L-25567) to leak-test 
compound (MSFC-SPINC-%384), 

R-3825-5 4 September 1974 Adds OT BV closing line closure test 


Vol f-31 


R-3825-5 


Vol I-32 


I+ 3495-5 
Vol li--33 


A-4 Change No, 19 - 15 March 1975 


12, September 1074 


14 October 1974 


kit EWR-225308; MOV, MPV, and 
OTBV drying "it EWR-225309; and 
MRCV and GG valve drying and leak 
test kit EWR-230094, 


Corrects part number and adds 
redundant timer adapter EWR-220299. 


Changes part number of nut 
RN114-8005-2004 to nut RD114- 1002-0004 
and adds leak testing oxidizor feed and 
purge systems kil EWIR~225310, 


Supplement 
Status 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Replaced by 
R-3825-5 
Vol {I-32 


Replaced by 
R-3825-5 
Vol I-33 


Incorporated 


